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PREFACE 


Ttiis  docunent  is  the  seventh  in  a series  constituting  a "public  record"  of 
activities  in  regard  to  the  NIK  Guidelines  for  reconbinant  ENA  research. 

Ihe  first  six  volimes  cover  events  fron  February  1975  through  Decenter  1980. 

This  seventh  voltire  covers  events  from  November  1980  through  August  1982  cul- 
minating in  the  revised  "NIK  Guidelines  for  Research  In\rolving  Reconbinant 
E^A  Molecules"  as  published  in  the  Federal  Register  on  August  27,  1982. 

These  appear  first  in  this  volone. 

volumes  1 through  5 in  this  series  may  be  purchased  frcm  the  Superintendent  of 
Documents,  U.S.  COvernment  Printing  Office,  Viashington,  D.C.  20402,  or  viewed 
in  some  600  pifclic  libraries  of  the  GPO  depository  system.  The  GPO  stock 
nunber  of  Vblone  1 is  017-004-00398-6;  \k>lime  2,  017-040-00422-2  and  (supple- 
ment: ESTvirormental  Lnpact  Statanent)  017-040-00413-3;  Vblunne  3,  017-040-00429-0 

and  (appendices)  017-040-00430-3;  Vblime  4,  017-040-00443-5  and  (appendices) 
017-040-00442-7;  and  Malume  5,  017-040-00470-2.  \tolume  6 is  available  from 
the  Office  of  Reconbinant  DT^  Activities,  ^tetionell  Institutes  of  Health, 

Bethesda,  Maryland  20205. 
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I-A.  Purpose.  The  purpose  of  these 
Guidelines  is  to  specify  practices  for 
constructing  and  handling  (i) 
recombinant  DNA  molecules  and  (ii) 
organisms  and  viruses  containing 
recombinant  DNA  molecules. 

I-B.  Definition  of  Recombinant  DNA 
Molecules.  In  the  context  of  these 
Guidelines,  recombinant  DNA  molecules 
are  defined  as  either  (i)  molecules  which 
are  constructed  outside  living  cells  by 
joining  natural  or  synthetic  DNA 
segments  to  DNA  molecules  that  can 
replicate  in  a living  cell,  or  (ii)  DNA 
molecules  that  result  from  the 
replication  of  those  described  in  (i) 
above. 

Synthetic  DNA  segments  likely  to 
yield  a potentially  harmful 


i' 


Fed«r«J  Re^ster  / Vol.  47.  No.  167  / Friday,  August  27,  1962  / Notices 


38049 


polynucleotide  or  polypeptide  (e  g.,  a 
toxin  or  a pharmacolo^cally  active 
agent)  shall  be  considered  as  equivalent 
to  their  natural  DNA  counterpart.  If  the 
synthetic  DNA  segment  is  not  expressed 
in  vivo  as  a biologically  active 
polynucleotide  or  polypeptide  product,  it 
is  exempt  from  the  Guidelines. 

1-C  General  Applicability.  The 
Guidelines  are  applicable  to  all 
recombinant  DNA  research  within  the 
United  Slates  or  its  territories  which  is 
conducted  at  or  sponsored  by  an 
Institution  that  receives  any  support  for 
recombinant  DNA  research  from  NIH. 
This  includes  research  performed  by 
NIH  directly. 

An  individual  receiving  support  for 
research  involving  recombinant  DNA 
must  be  associated  with  or  sponsored 
by  an  Institution  that  can  and  does 
assume  the  responsibilities  assigned  in 
these  Guideline. 

The  Guidelines  are  also  applicable  to 
projects  done  abroad  if  they  are 
supported  by  NIH  funds.  If  the  host 
country,  however,  has  established  rules 
for  the  conduct  of  recombinant  DNA 
projects,  then  a certificate  of  compliance 
with  those  rules  may  be  submitted  to 
NIH  in  lieu  of  compliance  with  the  NIH 
Guidelines.  NIH  reserves  the  right  to 
withhold  funding  if  the  safety  practices 
to  be  employed  abroad  are  not 
reasonably  consistent  with  the  NIH 
Guidelines. 

I-D.  General  Definitions.  The 
following  terms,  which  are  used 
throughout  the  Guidelines,  are  defined 
as  follows; 

rV-D-1.  “Institution"  means  any 
public  or  private  entity  (including 
Federal.  Stale;  and  local  government 
agencies). 

l-D-2.  “Institutional  Biosafety 
Committee"  or  “IBC"  means  a 
committee  that  (i)  meets  the 
requirements  for  membership  specified 
in  Section  IV-B-Z.  and  (il)  reviews, 
approves,  and  oversees  projects  in 
accordance  with  the  responsibilities 
defined  in  Sections  IV-B-2  and  IV-B-3. 

I-D-3.  “NIH  Office  of  Recombinant 
DNA  Activities”  or  “ORDA"  means  the 
ofTice  within  NIH  with  respnnsibihly  for 
(i)  reviewing  and  coordinating  all 
activities  of  NIH  related  to  the 
Guidelines,  and  (ii)  performing  other 
duties  as  defined  in  Section  IV-C-3. 

l-D-4.  “Recombinant  DNA  Advisory 
Committee"  or  “RAC  means  the  public 
advisory  committee  that  advises  the 
Secretary,  the  Assistant  Secretary  for 
Health,  and  the  Director  of  the  National 
Institutes  of  Health  concerning 
recombinant  DNA  research.  The  RAC 
shall  be  constituted  as  specified  in 
Section  IV-C-2. 


I-D-5.  “Director,  NIH"  or  "Director" 
means  the  Director  of  the  National 
Institutes  of  Health  or  any  other  officer 
or  employee  of  NIH  to  whom  authority 
has  been  delegated. 

U.  Cootalnment 

Effective  biological  safety  programs 
have  been  operative  in  a variety  of 
laboratories  for  many  years. 
Considerable  information,  therefore, 
already  exists  for  the  design  of  physical 
containment  facilities  and  the  sdection 
of  laboratory  procedures  applicable  ta 
organisms  carrying  recombinant  DNAs 
(3-16).  The  existing  programs  rely  upon 
mechanisms  that,  for  convenience,  can 
be  divided  into  two  categories:  (i)  a set 
of  standard  practices  that  are  generally 
used  in  microbiological  laboratories, 
and  (ii)  special  procedures,  equipment, 
and  laboratory  installations  that  provide 
physical  barriers  which  are  applied  in 
varying  degrees  according  to  t^ 
estimated  biohazard.  Four  levels  of 
physical  cootamment,  which  are 
designated  as  Pi.  P2.  P3.  and  P4  are 
described  in  Appendix  C.  P4  provides 
the  most  stringent  containment 
conditions.  Pi  the  least  stringent. 

Expenmcots  on  recombinant  DNAs, 
by  their  very  nature,  lend  themselves  to 
a third  contammenl  mechanism — 
namely,  the  application  of  highly 
specif  biolo^aal  barriers.  In  fact, 
natural  barriers  do  exist  which  limit 
either  (i)  the  infectivity  of  a vector,  or 
vehicle,  (plasmid  or  virus)  for  specific 
hosts  or  (ii)  its  dissemination  and 
survival  in  the  enviroomenL  The  vectors 
that  provide  the  means  for  replication  of 
the  recombinant  DNAs  and/or  the  host 
cells  in  which  they  replicate  can  be 
genetically  designed  to  decrease  by 
many  ordm  of  magnitude  the 
probability  of  dissemination  or 
recombinant  DNAs  outside  the 
laboratory.  Further  details  on  biological 
containment  may  be  found  in  Appendix 
I. 

As  these  three  means  of  containment 
are  complementary,  different  levels  of 
containment  appropriate  for 
experiments  with  different  recombinants 
can  be  established  by  applying  various 
combinations  of  the  physical  and 
biological  barriers  along  with  a constant 
use  of  the  standard  practices.  We 
consider  these  categories  of 
containment  separately  in  order  that 
such  combinations  can  be  conveniently 
expressed  in  the  Guidelines. 

In  constructing  these  Guidelines,  it 
was  necessary  to  define  boundary 
conditions  for  the  different  levels  of 
physical  and  biological  containment  and 
for  the  classes  of  experiments  to  which 
they  apply.  We  recognize  that  these 
deFinitions  do  not  take  into  account  all 


existing  and  anticipated  information  on 
special  procedures  that  will  allow 
particular  experiments  to  be  carried  out 
under  different  conditions  than 
indicated  here  without  ejecting  risk. 
Indeed,  we  urge  that  individual 
investigators  devise  simple  and  more 
effective  containment  procedures  and 
that  investigators  and  institutional 
biosafety  committees  recommend 
changes  in  the  Guidelines  to  permit  their 
use. 

ni.  Containment  Guidelines  for  Covered 
Experiments 

Part  ni  discusses  experiments 
involving  recombinant  DNA.  These 
experiments  have  been  divided  into  four 
classes; 

lU-A  Experiments  which  require 
speciHc  RAC  review  and  NIH  and  IBC 
approval  before  initiation  of  the 
experiment; 

IU-6.  Experiments  which  require  IBC 
approval  before  initiation  of  the 
experiment; 

lU-C.  Experiments  which  require  IBC 
notification  at  the  time  of  initiation  of 
the  experiment; 

IB-D.  Experiments  which  are  exempt 
from  the  procedures  of  the  Guidelines. 

If  an  experiment  falls  into  both  class 
lU-A  and  one  of  the  other  classes,  the 
rules  pertaining  to  class  IIl-A  must  be 
followed.  If  an  experiment  falls  into 
class  III-D  and  into  either  class  lU-B  or 
ni-C  as  well  It  can  be  considered 
exempt  from  the  requirements  of  the 
Guidelines. 

Changes  in  containment  levels  from 
those  specified  here  may  not  be 
instituted  without  the  express  approval 
of  the  Director.  NIH.  (See  Sections  IV- 
C-l-b-(l).  IV-C-l-b-(2).  and 
subsections.) 

Ill- A Experiments  that  Require  RAC 
Review  and  NIH  on  IBC  Approval 
Before  Initiation.  Experiments  in  this 
category  cannot  be  initiated  without 
submission  of  relevant  information  on 
the  proposed  experiment  to  NIH.  the 
publication  of  the  proposal  in  the 
Federal  Register  for  thirty  days  of 
comment,  review  by  the  RAC.  and 
specific  approval  by  NIH.  The 
containment  conditions  for  such 
experiments  will  be  recommended  by 
RAC  and  set  by  NIH  at  the  time  of 
approval.  Such  experiments  also  require 
the  approval  of  the  IBC  before  initiation. 
Specific  experiments  already  approved 
in  this  section  and  the  appropriate 
containment  conditions  are  listed  in 
Appendices  D and  F If  an  experiment  is 
similar  to  those  listed  in  Appendices  D 
and  F.  ORDA  may  determine 
appropriate  containment  conditions 
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according  to  case  precedents  under 
Section  IV-C-l-b-(3)-{g)- 

III-A-1.  Deliberate  formation  of 
recombinant  DNAs  containing  genes  for 
the  biosynthesis  of  toxic  molecules 
lethal  for  vertebrates  at  an  LDm  of  less 
than  100  nanograms  per  kilogram  body 
weight  (e.g.,  microbial  toxins  such  as  the 
botulinum  toxins,  tetanus  toxin, 
diphtheria  toxin,  Shigella  dysenteriae 
neurotoxin).  Specific  approval  has  been 
given  for  the  cloning  in  E.  coli  K-12  of 
DNAs  containing  genes  coding  for  the 
biosynthesis  of  toxic  molecules  which 
are  lethal  to  vertebrates  at  100 
nanograms  to  100  micrograms  per 
kilogram  body  weight.  Conteunment 
levels  for  these  experiments  are 
specified  in  Appendix  F. 

III-A-2.  Deliberate  release  into  the 
environment  of  any  organism  containing 
recombinant  DNA. 

III-A-3.  Deliberate  transfer  of  a drug 
resistance  trait  to  microorganisms  that 
are  not  known  to  acquire  it  naturally  [2], 
if  such  acquisition  could  compromise  the 
use  of  the  drug  to  control  disease  agents 
in  human  or  veterinary  medicine  or 
agriculture. 

III-B  Experiments  that  Require  IBC 
Approval  Before  Initiation.  Investigators 
performing  experiments  in  this  category 
must  submit  to  their  Institutional 
Biosafety  Committee  (EBC),  prior  to 
initiation  of  the  experiments,  a 
registration  document  that  contains  a 
description  of:  (a)  the  somcefs)  of  DNA, 
(b)  the  nature  of  the  inserted  DNA 
sequences,  (c)  the  hosts  and  vectors  to 
be  used,  (d)  whether  a deliberate 
attempt  will  be  made  to  obtain 
expression  of  a foreign  gene,  and,  if  so, 
what  protein  will  be  produced,  and  (e) 
the  containment  conditions  specified  in 
these  Guidelines.  This  registration 
document  must  be  dated  and  signed  by 
the  investigator  and  filed  only  with  the 
local  IBC.  The  EBC  shall  review  ail  such 
proposals  prior  to  initiation  of  the 
experiments.  Requests  for  lowering  of 
containment  for  experiments  in  this 
cateogry  will  be  considered  by  NIH. 

(See  Section  IV-C-l-b-{3).) 

III-B-1.  Experiments  Using  Human  or 
Animal  Pathogens  (Class  2,  Class  3, 
Class  4,  or  Class  5 Agents  [1])  as  Host- 
Vector  Systems. 

III-B-l-a.  Experiments  involving  the 
introduction  of  recombinant  DNA  into 
Class  2 agents  can  be  carried  out  at  P2 
containment. 

III-B-l-b.  Experiments  involving  the 
introduction  of  recombinant  DNA  into 
Class  3 agents  can  be  carried  out  at  P3 
containment. 

lII-B-l-c.  Experiments  involving  the 
introduction  of  recombinant  DNA  into 
Class  4 agents  can  be  carried  out  at  P4 
containment. 


III-B-l-d.  Containment  conditions  for 
experiments  involving  the  introduction 
of  recombinant  DNA  into  Class  5 agents 
will  be  set  on  a case-by-case  basis 
following  ORDA  review.  A USDA 
permit  is  required  for  work  with  Class  5 
agents  [18,  20]. 

III-B-2.  Experiments  ip  Which  DNA 
from  Human  or  Animal  Pathogens 
(Class  2,  Class  3,  Class  4,  or  Class  5 . 
Agents  [1])  is  Cloned  in  Nonpathogenic 
Prokaryotic  or  Lower  Eukaryotic  Host- 
Vector  Systems. 

III-B-2-a.  Recombinant  DNA 
experiments  in  which  DNA  from  Class  2 
or  Class  3 agents  [1]  is  transferred  into 
nonpathogenic  prokaryotes  or  lower 
eukaryotes  may  be  performed  under  P2 
containment.  Recombinant  DNA 
experiments  in  which  DNA  from  Class  4 
agents  is  transferred  into  nonpathogenic 
prokaryotes  or  lower  eukaryotes  can  be 
performed  at  P2  containment  after 
demonstration  that  only  a totally  and 
irreversibly  defective  fraction  of  the 
agent's  genome  is  present  in  a given 
recombinant.  In  the  absence  of  such  a 
demonstration,  P4  containment  should 
be  used.  Specific  lowering  of 
containment  to  Pi  for  particular 
experiments  can  be  approved  by  the 
IBC.  Many  experiments  in  this  category 
will  be  exempt  from  the  Guidelines.  (See 
Section  III-D^  and  IU-D-5.) 

Experiments  involving  the  formation  of 
recombinant  DNAs  for  certain  genes 
coding  for  molecules  toxic  for 
vertebrates  require  RAC  review  and 
NIH  approval  (see  Section  III-A-1),  or 
must  be  carried  out  under  NIH  specified 
conditions  as  described  in  Appendix  F. 

III-B-2-b.  Containment  conditions  for 
experiments  in  which  DNA  from  Class  5 
agents  is  transferred  into  nonpathogenic 
prokaryotes  or  lower  eukayotes  will  be 
determined  by  ORDA  following  a case- 
by-case  review.  A USDA  permit  is 
required  for  work  with  Class  5 agents 
[18,  20]. 

III-B-3.  Experiments  Involving  the 
Use  of  Infectious  Animal  or  Plant 
Viruses  or  Defective  Animal  or  Plant 
Viruses  in  the  Presence  of  Helper  Virus 
in  Tissue  Culture  Systems. 

Caution:  Special  care  should  be  used 
in  the  evaluation  of  containment  levels 
for  experiments  which  are  likely  to 
either  enhance  the  pathogenicity  (e.g., 
insertion  of  a host  oncogene)  or  to 
extend  the  host  range  (e.g.,  introduction 
of  novel  control  elements)  of  viral 
vectors  under  conditions  which  permit  a 
productive  infection.  In  such  cases, 
serious  consideration  should  be  given  to 
raising  the  physical  containment  by  at 
least  one  level. 

Note. — Recombinant  DNA  molecules  which 
contain  less  than  two-thirds  of  the  genome  of 


any  eukaryotic  vims  (all  vims  from  a single 
Family  [17]  being  considered  identical  [19]) 
may  be  considered  defective  and  can  be 
used,  in  the  absence  of  helper,  under  the 
conditions  specified  in  Section  Ill-C. 

III-B-3-a.  Experiments  involving  the 
use  of  infectious  Class  2 animal  viruses 
[1],  or  defective  Class  2 animal  viruses 
in  the  presence  of  helper  virus,  can  be 
carried  out  at  P2  containment. 

IIl-B-3-b.  Experiments  involving  the 
use  of  infectious  Class  3 animal  viruses 

[1] ,  or  defective  Class  3 animal  viruses 
in  the  presence  of  helper  virus,  can  be 
performed  at  P3  containment. 

III-B-3-C.  Experiments  involving  the 
use  of  infectious  Class  4 viruses  [1],  or 
defective  Class  4 viruses  in  the  presence 
of  helper  virus,  may  be  carried  out  under 
P4  containment. 

III-B-3-d.  Experiments  involving  the 
use  of  infectious  Class  5 [1]  viruses,  or 
defective  Class  5 viruses  in  the  presence 
of  helper  virus  will  be  determined  on  a 
case-by-case  basis  following  ORDA 
review.  A USDA  permit  is  required  for 
work  with  Class  S pathogens  [18,  20]. 

III-B-3-e.  Experiments  involving  the 
use  of  infectious  animal  or  plant  viruses, 
or  defective  animal  or  plant  viruses  in 
the  presence  of  helper  virus,  not  covered 
by  Sections  III-B-3-a,  III-B-3-b,  III-B- 
3-c,  or  III-B-3-d  may  be  carried  out 
under  Pi  containment. 

III-B-4.  Recombinant  DNA 
Experiments  Involving  Whole  Animals 
or  Plants. 

ni-B-4-a.  DNA  from  any  source 
except  for  greater  than  two-thirds  of  a 
eukaryotic  viral  genome  may  be 
transferred  to  any  non-human 
vertebrate  organism  and  propagated 
under  conditions  of  physical 
containment  comparable  to  Pi  and 
appropriate  to  the  organism  under  study 

[2] .  It  is  important  that  the  investigator 
demonstrate  that  the  fraction  of  the  viral 
genome  being  utilized  does  not  lead  to 
productive  infection.  A USDA  permit  is 
required  for  work  with  Class  5 agents 
[18.  20]. 

III-B-4-b.  For  all  experiments 
involving  whole  animals  and  plants  and 
not  covered  by  III-B-4-a,  the 
appropriate  containment  will  be 
determined  by  the  IBC. 

III-B-5.  Experiments  Involving  More 
than  10  Liters  of  Culture.  The 
appropriate  containment  will  be  decided 
by  the  IBC.  Where  appropriate,  the 
large-scale  containment 
recommendations  of  the  NIH  should  be 
used  (45  FR  24968). 

III-C.  Experiments  that  Require  IBC 
Notice  Simultaneously  with  Initiation  of 
Experiments.  Experiments  not  included 
in  Sections  IIl-A,  Ill-B,  Ill-D,  and 
subsections  of  these  Sections  are  to  be 
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considered  in  Section  m-C.  All  such 
experimenU  can  be  carried  out  at  Pi 
containment.  For  experiments  in  this 
category,  a registration  document  as 
deschb^  In  Section  Ul-B  must  be  dated 
and  signed  by  the  investigator  and  filed 
tvith  the  local  IBC  The  IK  shall  review 
all  such  proposals,  but  IBC  review  prior 
to  initiation  of  tha  experiment  is  not 
reoulred.  (The  reader  should  refer  to  the 
policy  statement  in  the  first  two 
paragraphs  of  Section  fV-A.) 

For  example,  experiments  in  which  all 
components  derive  from  non-pa thogenic 
prokaryotes  and  non-pa  thogenic  lower 
eukaryotes  fall  under  Section  fll-C  and 
can  be  carried  out  at  Pi  containment. 

Caution;  Experiments  InvoJving 
Formation  of  Recombinant  DNA 
Molecules  Containing  no  more  Than 
TVo-  Thirds  of  the  Genome  of  any 
Eukaryotic  Virus.  Recombinant  DNA 
molecules  containing  no  more  than  two- 
thirds  of  the  genome  of  any  eukaryotic 
virus  (all  viruses  from  a single  Family 
117]  being  considered  Identical  |19|)  may 
be  propagated  and  maintained  in  ^Is  iia 
tisaue  culture  using  Pi  containmenL  For 
such  experiments,  it  must  be  shown  that 
the  cells  lack  helper  virus  for  tha 
specific  Families  of  defective  viruses 
being  used.  If  helper  virus  is  present, 
procedures  specified  under  Section  IH- 
B-3  should  be  used.  The  NDA  may 
contain  fragments  of  the  genome  of 
viruses  from  more  than  one  Family  but 
each  fragment  must  be  less  than  two- 
thirds  of  a genome. 

ID-D.  Exempt  Experiments.  The 
following  recombinant  DNA  molecules 
are  exempt  from  these  Guidelines  and 
no  registration  with  the  IBC  is 
necessary. 

ID-D-1.  Those  that  are  not  in 
organisms  or  viruses. 

Ul-O-2-  Those  that  consist  entirely  of 
ONA  segments  from  a single  non- 
chromosomal  or  viral  DNA  source, 
though  one  or  more  of  the  segments  may 
be  a synthetic  equivalent 

01-0-3.  Those  that  consist  entirely  of 
DNA  from  a prokaryotic  host  including 
its  indigenous  plasmids  or  viruses,  when 
propagated  only  in  that  host  (or  a 
closely  related  strain  of  the  same 
species)  or  when  transferred  to  another 
host  by  well  established  physiological 
means;  also,  those  that  consist  entirely 
of  DNA  from  an  eukaryotic  host 
including  its  chloroplasts.  mitochondria, 
or  plasmids  (but  excluding  viruses), 
when  propagated  only  in  that  host  (or  a 
closely  related  strain  of  same  species). 

IIl-D-4.  Certain  specified 
recombinant  DNA  molecules  that 
consist  entirely  of  DNA  segments  from 
different  species  that  exchange  DNA  by 
known  physiological  processes,  though 
one  or  more  of  the  segments  may  be  a 


synthetic  equivalent.  A list  of  such 
exchangers  will  be  prepared  and 
periodically  revised  by  the  Director, 

NIH.  with  advice  of  the  RAC.  after 
appropriate  notice  and  opportunity  for 
public  comment.  (See  Section  FV-^l-b- 
(iHc).)  Certain  classes  are  exempt  as  of 
publication  of  these  Revised  Guidelines. 
The  list  Is  in  Appendix  A.  An  updated 
list  may  be  obtained  from  the  (Office  of 
Recombinant  DNA  Activities.  National 
Institutes  of  Health.  Bethesda.  Maryland 
20205. 

UI-O-5.  Other  classes  of  recombinant 
DNA  molecules,  if  the  Director,  NIH 
with  advice  of  the  RAC  after 
appropriate  notice  and  opportunity  for 
public  comment,  finds  that  they  do  not 
present  a significant  risk  to  health  or  the 
environment.  (See  Section  fV-C-l-b- 
(l)-<c).)  Certain  classes  are  exempt  as  of 
publication  of  these  Revised  Guidelines. 
The  list  is  in  Appendix  C An  updated 
list  may  be  obtained  from  the  Office  of 
Recombinant  ONA  Activities.  National 
Institutes  of  Health.  Bethesda.  Maryland 
20206. 

IV.  Roles  and  Raspoosibllitias 

IV-A.  Policy.  Safely  in  activities 
involving  recombinant  DNA  depends  on 
the  individual  conducting  them.  The 
Guidelines  cannot  anticipate  every 
possible  situation.  Motivation  and  good 
judgement  are  the  key  essentials  to 
protection  of  health  and  the 
snvironmenL 

The  Guidelines  are  intended  to  help 
the  Institution,  the  Institutional 
Biosafety  Committee  (IBC).  the 
Biological  Safety  Officer,  and  the 
Principal  Investigator  determine  the 
safeguards  that  should  be  implemented. 
These  Guidelines  will  never  be  complete 
or  final,  since  all  conceivable 
experiments  Involving  recombinant 
DNA  cannot  be  foreseen.  Therefore,  it  is 
the  responsibility  of  the  Institution  and 
those  associated  with  it  to  adhere  to  the 
intent  of  the  Guidelines  os  well  as  to 
their  specifics. 

Each  Institution  (and  the  IBC  acting 
on  its  behalf)  is  responsible  for  ensuring 
that  recombinant  DNA  activities  comply 
with  the  Guidelines.  General  recognition 
of  institutional  authority  and 
responsibility  properly  establishes 
accountability  for  safe  conduct  of  the 
research  at  the  local  level. 

The  following  roles  and 
responsibilities  constitute  an 
administrative  framework  in  which 
safety  is  an  essential  and  integral  part  of 
research  involving  recombinant  DNA 
molecules.  Further  clarifications  and 
interpretations  of  roles  and 
responsibilities  will  be  issued  by  NIH  as 
necessary. 


rV-B.  Responsibilities  of  the 
Institution. 

rV-B-1.  General  Information.  Each 
Institution  conducting  or  sponsoring 
recombinant  DNA  research  covered  by 
these  Guidelines  is  responsible  for 
ensuring  that  the  research  is  carried  out 
in  full  comformity  with  the  provisions  of 
the  Guidelines.  In  order  to  hilflll  this 
responsibility,  the  Institution  shall: 

IV-B-l-a.  Establish  and  implement 
policies  that  provide  for  the  safe 
conduct  of  recombinant  DNA  research 
and  that  ensure  compliance  with  the 
Guidelines.  The  Institution,  as  part  of  its 
general  responsibilities  for  implementing 
the  Guidelines,  may  establish  additional 
procedures,  as  deemed  necessary,  to 
govern  the  institution  and  its 
components  in  the  discharge  of  it 
responsibilities  under  the  Guidelines. 
This  may  include  (i)  statements 
formulated  by  the  Institution  for  general 
Implementation  of  the  Guidelines  and 
(ii)  whatever  additional  precautionary 
steps  the  Institution  may  deem 
appropriate. 

IV-B-l-b.  Establish  an  Institutional 
Biosafety  Committee  (IBC)  that  meets 
the  requirements  set  forth  in  Section  IV- 
B-2  and  carries  out  the  functions 
detailed  in  Section  IV-B-3. 

IV-B-l-c.  If  the  Institution  is  engaged 
in  recombinant  ONA  research  at  the  P3 
or  P4  containment  level  appoint  a 
Biological  Safety  OfGcer  (^O),  who 
shall  be  a memiMr  of  the  IBC  and  carry 
out  the  duties  specified  in  Section  IV-B- 
4. 

rV-B-l-d.  Require  that  investigators 
responsible  for  research  covered  by 
these  Guidelines  comply  with  the 
provisions  of  Section  IV-B-5,  and  assist 
investigators  to  do  so. 

fV-B-l-e.  Ensure  appropriate  training 
for  the  IBC  chairperson  and  members, 
the  BSO,  Principal  Investigators  (Pis), 
and  laboratory  staff  regarding  the 
Guidelines,  their  implementation,  and 
laboratory  safety.  Responsibility  for 
training  IK  members  may  be  carried 
out  through  the  IK  chairperson. 
ResponsibiUty  for  training  laboratory 
staff  may  be  carried  out  through  the  Pi. 
The  Institution  is  responsible  for  seeing 
that  the  PI  has  sufficient  training,  but 
may  delegate  this  responsibility  to  the 
IK. 

IV-B-l-f.  Determine  the  necessity,  in 
connection  with  each  project,  for  health 
surveillance  of  recombinant  DNA 
research  personnel  and  conduct,  if 
found  appropriate,  a health  surveillance 
program  for  the  project.  (The  Laboratory 
Safety  Monograph  (LSM)  discusses 
various  possible  components  of  such  a 
program — for  example,  records  of  agents 
handled,  active  investigation  of  relevant 


(5) 


38052 


Federal  Register  / Vol.  47,  No.  167  / Friday,  August  27,  1982  / Notices 


illnesses,  and  the  maintenance  of  serial 
serum  samples  for  monitoring  serologic 
changes  that  may  result  from  the 
employee’s  work  experience.  Certain 
medical  conditions  may  place  a 
laboratory  worker  at  increased  risk  jn 
any  endeavor  where  infectious  agents 
are  handled.  Examples  given  in  the  LSM 
include  gastrointestinal  disorders  and 
treatment  with  steroids, 
immunosuppressive  drugs,  or 
antibiotics;  Workers  with  such  disorders 
or  treatment  should  be  evaluated  to 
determine  whether  they  should  be 
engaged  in  research  with  potentially 
hazeirdous  organisms  during  their 
treatment  or  illness.  Copies  of  the  LSM 
are  available  from  ORDA.] 

IV-B-l-g.  Report  within  30  days  to 
ORDA  any  significant  problems  with 
and  violations  of  the  Guidelines  and 
significant  research-related  accidents 
and  illnesses,  unless  the  institution 
determines  that  the  PI  or  IBC  has  done 
so. 

IV-B-2.  Membership  and  Procedures 
of  the  IBC.  The  Institution  shall 
establish  as  Institutional  Biosafety 
Committee  (IBC)  whose  responsibilities 
need  not  be  restricted  to  recombinant 
DNA.  The  conunittee  shall  meet  the 
following  requirements; 

IV-B-2-a.  The  IBC  shall  comprise  no 
fewer  than  Bve  members  so  selected 
that  they  collectively  haire  experience 
and  expertise  in  recombinant  DNA 
technology  and  the  capability  to  assess 
the  safety  of  recombinant  DNA  research 
experiments  and  any  potential  risk  to 
public  health  or  the  environment.  At 
least  two  members  shall  not  be 
afniiated  with  the  Institution  (apart  from 
their  membership  on  the  IBC)  and  shall 
represent  the  interest  of  the  surrounding 
community  with  respect  to  health  and 
protection  of  the  en'dronment.  Members 
meet  this  requirement  if,  for  example, 
they  are  officials  of  State  or  local  public 
health  or  environmental  protection 
agencies,  members  of  other  local 
governmental  bodies,  or  persons  active 
in  medical,  occupational  health,  or 
environmental  concerns  in  the 
community.  Thd  Biological  Safety 
Officer  (BSO),  mandatory  when 
research  is  being  conducted  at  the  P3 
and  P4  levels,  shall  be  a member.  (SeC 
Section  IV-B-4.) 

IV-B-2-b.  In  order  to  ensure  the 
competence  necessary  to  review 
recombinant  DNA  activities,  it  is 
recommended  that  (i)  the  IBC  include 
persons  with  experties  in  recombinant 
DNA  technology,  biological  safety,  and 
physical  containment;  (ii)  the  IBC 
include,  or  have  available  as 
consultants,  persons  knowledgeable  in 
institutional  commitments  and  policies, 
applicable  law,  standards  of 


professional  conduct  and  practice, 
community  attitudes,  and  the 
environment;  and  (iii)  at  least  one 
member  be  from  the  laboratory 
technical  staff. 

IV-B-2-C.  The  Institution  shall 
identify  the  committee  members  by 
name  in  a report  to  the  NIH  Office  of 
Recombinant  DNA  Activities  (ORDA) 
and  shall  include  relevant  background 
information  on  each  member  in  such 
form  and  at  such  times  as  ORDA  may 
require. 

IV-B-2-d.  No  member  of  an  IBC  may 
be  involved  (excepted  to  provide 
information  requested  by  the  IBC)  in  the 
review  or  approval  of  a project  in  which 
he  or  she  has  been,  or  expects  to  be, 
engaged  or  has  a direct  financial 
interest 

IV-B-2-e.  The  Institution,  who  is 
ultimately  responsible  for  the 
effectiveness  of  the  IBC,  may  establish 
procedures  that  the  IBC  will  follow  in  Its 
initial  and  continuing  review  of 
applications,  proposals,  and  activities. 
(ffiC  review  procedures  are  specified  in 
Section  IV-^3-a.) 

IV-B-2-f.  Institutions  are  encouraged 
to  open  IBC  meetings  to  the  public 
whenever  possible,  consistent  with 
protection  of  privacy  and  proprietary 
interests. 

rV-B-2-g.  Upon  request,  the 
Institution  shall  make  available  to  the 
public  all  minutes  of  IBC  meetings  and 
any  documents  submitted  to  or  received 
from  funding  agencies  which  the  latter 
are  required  to  make  available  to  the 
public.  If  comments  are  made  by 
members  of  the  public  on  IBC  actions, 
the  Institution  shall  forward  to  NIH  both 
the  comments  and  the  IBC’s  response. 

IV-B-3.  Functions  of  the  IBC.  On 
behalf  of  the  Institution,  the  IBC  is 
responsible  for: 

IV-B-3-a.  Reviewing  for  compliance 
with  the  NIH  Guidelines  recombinant 
DNA  research  as  specified  in  Part  III 
conducted  at  or  sponsored  by  the 
Institution,  and  approving  those 
research  projects  that  it  finds  are  in 
conformity  with  the  Guidelines.  This 
review  shall  include: 

IV-B-3-a-(l).  An  independent 
assessment  of  the  containment  levels 
required  by  these  Guidelines  for  the 
proposed  research,  and 

IV-B-3-a-(2).  An  assessment  of  the 
facilities,  procedures,  and  practices,  and 
of  the  training  and  expertise  of 
recombinant  DNA  personnel. 

IV-B-3-b.  Notifying  the  Principal 
Investigator  (PI)  of  the  results  of  their 
review. 

IV-B-3-C.  Lowering  containment 
levels  for  certain  experiments  as 
specified  in  Sections  III-B-2. 


IV-B-3-d,  Setting  contaiiunent  levels 
as  specified  in  Section  III-B-4-b  and  III- 
B-5. 

IV-B-3-e.  Reviewing  periodically 
recombinant  DNA  research  being 
conducted  at  the  Institution,  to  ensure 
that  the  requirements  of  the  Guidelines 
are  being  fulfilled. 

IV-B-3-f.  Adopting  emergency  plans 
covering  accidental  spills  and  personnel 
contamination  resulting  from  such 
research. 

Note. — ^Basic  elements  in  developing 
specific  procedures  for  dealing  with  major 
spills  of  potentially  hazardous  materials  in 
the  laboratory  are  detailed  in  the  Laboratory 
Safety  Monograph  (LSM).  Included  are 
information  and  references  on 
decontamination  and  emergency  plans.  NIH 
and  the  Centers  for  Disease  Control  are 
available  to  provide  consultation,  and  direct 
assistance  if  necessary,  as  posted  in  the  LSM. 
The  Institution  shall  cooperate  with  the  State 
and  local  public  health  departments, 
reporting  any  significant  research-related 
illness  or  accident  that  appears  to  be  a 
hazard  to  the  public  health. 

IV-B-3-g.  Reporting  within  30  days  to 
the  appropriate  institutional  official  and 
to  the  NIH  office  of  Recombinant  DNA 
Activities  (ORDA)  any  significant 
problems  with  or  violations  of  the 
Guidelines,  and  any  significant 
research-related  accidents  or  illnesses, 
imless  the  IBC  determines  that  the  PI 
has  done  so. 

_IV-B-3-h.  The  IBC  may  not  authorize 
initiation  experiments  not  explicitly 
covered  by  the  Guidelines  until  NIH 
(with  the  advice  of  the  RAC  when 
required)  establishes  the  containment 
requirement. 

rV-B-*3-i.  Performing  such  other 
functions  as  may  be  delegated  to  the 
BBC  under  Section  IV-B-1. 

IV-B-4.  Biological  Safety  Officer.  The 
Institution  shall  appoint  a BSO  if  it 
engages  in  recombinant  DNA  research 
at  the  P3  or  P4  containment  level.  The 
officer  shall  be  a member  of  the 
Institutional  Biosafety  Committee  (IBC), 
and  his  or  her  duties  shall  include  (but 
need  not  be  limited  to): 

IV-B-4-a.  Ensuring  through  periodic 
inspections  that  laboratory  standards 
are  rigorously  followed; 

IV-B-4-b.  Reporting  to  the  IBC  and 
the  Institution  all  significant  problems 
with  and  violations  of  the  Guidelines 
and  all  significant  research-related 
accidents  and  illnesses  of  which  the 
BSO  becomes  aware,  unless  the  BSO 
determines  that  the  Principal 
Investigator  (PI)  has  done  so; 

IV-B-4-C.  Developing  emergency 
plans  for  dealing  with  accidental  spills 
and  personnel  contamination,  and 


[6] 


Federal  Re^ster  / Vol.  47.  No.  107  / Friday,  August  27,  1982  / Notices 


38053 


Investigating  recombinant  DNA  research 
laboratory  accidents; 

IV-B-4^.  Providing  advice  on 
laboratory  security: 
rV-B  4-e.  Providing  technical  advice 
to  the  PI  and  the  IBC  on  research  safety 
procedures. 

Note. — See  Laboratory  Safety  Monograph 
for  additional  information  on  the  dutiea  of  the 
BSO. 

IV-B-5.  Principal  Investigator.  On 
behalf  of  the  Institution,  the  PI  is 
responsible  for  complying  fully  with  the 
Guidelines  in  conducting  any 
recombinant  DNA  research. 

IV-B-5-a.  PI — General.  As  part  of  this 
general  responsibility,  the  PI  shall; 

rV-B-A-a-{l).  Initiate  or  modify  no 
recombinant  DNA  research  requiring 
approval  by  the  IBC  prior  to  initiation 
(see  Sections  Ill-A  and  Ill-B)  until  that 
research,  or  the  proposed  modification 
thereof,  has  been  approved  by  the  IBC 
and  has  met  all  other  requirements  of 
the  Guidelines: 

rV-B-S-a-(2).  Determine  whether 
experiments  sre  covered  by  Section  111- 
C and  follow  the  appropriate 
procedures: 

rV-B-5-a-{3).  Report  within  30  days  to 
the  IBC  and  NBl  (ORDA)  all  significant 
problems  with  and  violations  of  the 
Guidelines  and  all  significant  research- 
related  accidents  and  illnesses; 

rV-B-5-a-^4l.  Report  to  the  IBC  and  to 
NIH  (ORDA)  new  information  bearing 
on  the  Guidelines: 

IV-B-5-a-(&)-  Be  adequately  trained 
in  good  microbiological  techniques: 
IV-B-5-a-(6).  Adhere  to  IBC-approved 
emergency  plans  for  dealing  with 
acddental  spills  and  personnel 
contamination:  and 
rV-B-&-a-(7).  Comply  with  shipping 
requirements  for  recombinant  DNA 
molecules.  (See  Apcndix  H for  shipping 
requirements  and  the  Laboratory  ^fety 
Monograph  for  technical 
recommendations.) 

rV-B-5-b.  Submission*  by  the  PI  to 
NIH.  The  n shall; 

rV-B-0-b-(l).  Submit  information  to 
NIH  (ORDA)  in  order  to  have  new  host- 
vector  systems  certified: 
rV-B-6-b-(2).  Petition  NIH  with 
notice  to  the  DBC.  for  exemptions  to 
these  Guidelines: 

IV-B-5-tH3).  PeUtion  NIH.  with 
concurrence  of  the  IBC,  for  approval  to 
conduct  experiments  specifi^  in 
Section  lU-A  of  tha  Guidelines: 
rV-B-5-b-(4).  Pebtion  NIH  for 
determination  of  containment  (or 
experiments  requiring  case-by-case 
review. 

IV-B-5-b-(5).  Petition  NIH  for 
determination  of  contairunent  for 


experiments  not  covered  by  the 
Guidelines. 

IV-B-5-C.  Submissions  by  the  PI  to 
the  IBC.  The  PI  shall: 
rV-B-5-c-(l).  Make  the  initial 
determination  of  the  required  levels  of 
physical  and  biological  contairunent  in 
accordance  with  the  Guidelines: 
IV-B-S-o-(2).  Select  appropriate 
microbiological  practices  and  laboratory 
techiuques  to  be  used  in  the  research; 

rV-B-5-c-{3).  Submit  the  initial 
research  protocol  if  covered  under 
Guidelines  Sectiotu  lU-A.  111-B,  or  111-C 
(and  also  subsequent  changes — e.g.. 
changes  in  the  source  of  DNA  or  host- 
vector  system)  to  the  IBC  for  review  and 
approval  or  disapproval;  and 
IV-B-5-c-(4).  Remain  in 
communication  with  the  IBC  throughout 
the  conduct  of  the  pro)ect. 

IV-B-5-d.  P!  Responsibilities  Prior  to 
Initiating  Research.  The  PI  is 
responsible  for. 

rV-B-5-d-(l).  Making  available  to  the 
laboratory  staff  copies  of  the  protocols 
that  describe  the  potential  biohazards 
and  the  precautions  to  be  taken: 
IV-B-6-d-(2).  Instructing  and  training 
staff  in  the  practices  and  techniques 
required  to  ensure  safety  and  in  the 
procedures  for  dealing  with  accidents: 
and 

rV-B-5-d-(3).  Informing  the  staff  of 
the  reasons  and  provisions  for  any 
precautionary  m^ical  practices  advised 
or  requested,  such  as  vaccinations  or 
serum  collection. 

IV-B-5-e.  P!  Responsibilities  During 
the  Conduct  of  the  Research.  The  PI  is 
responsible  for 

IV-B-5-e-(l).  Supervising  the  safety 
performance  of  the  staff  to  ensure  that 
the  required  safety  practices  and 
techniques  are  employed: 

IV-B-5-e-(2).  Investigating  and 
reporting  in  writing  to  ORDA.  the 
Biological  Safety  Officer  (where 
applicable),  and  the  IBC  any  significant 
problems  pertaining  to  the  operation 
and  implementation  of  containment 
practices  and  procedures: 
rV-8-5-e-(3).  Correcting  work  errors 
and  conditions  that  may  result  in  the 
release  of  recombinant  DNA  materials: 
rV-B-5-e-(4).  Ensuring  the  integrity  of 
the  physical  containment  (e.g.,  biolo^cal 
safety  cabinets)  and  the  biological 
containment  (e.g..  purity,  and  genotypic 
and  phenotypic  characteristics). 

IV-C  Responsibilities  of  NIH. 

IV-C-1.  Director.  The  Director.  NIH  Is 
responsible  for  (i)  establishing  the  NTH 
Guidelines  for  Research  Involving 
Recombinant  DNA  Molecules,  (ii) 
overseeing  their  implementation,  and 
(iii)  their  Rnal  interpretation. 

The  Director  has  responsibilities 
under  the  Guidelines  that  Involve  the 


NIH  Office  of  Recombinant  DNA 
Activities  (ORDA)  and  the  Recombinant 
DNA  Advisory  Committee  (RAC). 
ORDA's  responsibilities  under  the 
Guidelines  are  administrative.  Advice 
from  the  RAC  is  primarily  scientific  and 
technical.  In  certain  circumstances, 
there  is  specific  opportunity  for  public 
comment,  with  published  response, 
before  final  action. 

rV-C-l-a.  General  Responsibilities  of 
the  Director,  NIH.  The  responsibilities 
of  the  Director  shall  include  the 
following; 

rV-C-l-a-(l).  Promulgating 
requirements  as  necessary  to  implement 
the  Guidelines: 

IV-C-l-a-(2).  Establishing  and 
maintaining  the  RAC  to  carry  out  the 
responsibilities  set  forth  in  S^tion  IV- 
C-2.  The  RAC's  membership  is  specified 
in  its  charter  and  in  Section  IV-C-2: 

IV-C-l-a-(3).  Establishing  and 
maintaining  ORDA  to  carry  out  the 
responsibilities  defined  in  Section  IV-C- 
3;  and 

IV-C-l-a-(4).  Maintaining  the  Federal 
Interagency  Advisory  Committee  on 
Recombinant  DNA  Research  established 
by  the  Secretary.  HEW  (now  HHS),  for 
advice  on  the  coordination  of  all  Federal 
programs  and  activities  relating  to 
recombinant  DNA,  including  activities 
of  the  RAC  (See  Appendix  ).) 

IV-C-1 -b.  Specific  Responsibilities  of 
the  Director,  NIH.  In  carrying  out  the 
responsibilities  set  forth  in  this  Section, 
the  Director  or  a designee  shall  weigh 
each  proposed  action,  through 
appropriate  analysis  and  consultation, 
to  determine  that  it  complies  with  the 
Guidelines  and  presents  no  significant 
risk  to  health  or  the  environment. 

IV-C-1-1>-(1).  Ma/or  Actions.  To 
execute  major  actions  the  Director  must 
seek  the  advice  of  the  RAC  and  provide 
an  opportimity  for  public  and  Federal 
agency  comment.  Specifically,  the 
agenda  of  the  RAC  meeting  citing  the 
major  actions  will  be  published  in  the 
Federal  Register  at  least  30  days  before 
the  meeting,  and  the  Director  will  also 
publish  the  proposed  actions  in  the 
Federal  Register  for  comment  at  least  30 
days  before  the  meeting.  In  addition,  the 
Director's  proposed  decision,  at  his 
discretion,  may  be  published  in  the 
Federal  Register  for  30  days  of  comment 
before  final  action  is  taken.  The 
Director's  final  decision,  along  with 
response  to  the  comments,  will  be 
published  in  the  Federal  Register  and 
the  Recombinant  DNA  Technical 
Bulletin.  The  RAC  and  IBC  chairpersons 
will  be  notified  of  this  decision: 

IV-C-l-b-(l)-(a).  Changing 
containment  levels  for  types  of 
experiments  that  are  sp^fied  in  the 
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Guidelines  when  a major  action  is 
involved: 

IV-C-l-b-(l)-(b).  Assigning 
containment  levels  for  types  of 
experiments  that  are  not  explicitly 
considered  in  the  Guidelines  when  a 
major  action  is  involved; 

IV-C-l-b-(lHc).  Promulgating  and 
amending  a list  of  classes  of 
recombinant  DNA  molecules  to  be 
exempt  from  these  Guidelines  because 
they  consist  entirely  of  DNA  segments 
from  species  that  exchange  DNA  by 
known  physiological  processes,  or 
otherwise  do  not  present  a signihcant 
risk  to  health  or  the  environment; 

IV-C-l-b-(l)-(d).  Permitting 
experiments  specified  by  Section  III-A 
of  the  Guidelines; 

IV-C-l-b-(l)-(e).  Certifying  new  host- 
vector  systems,  with  the  exception  of 
minor  modifications  of  already  certified 
systems  (the  standards  and  procedures 
for  certification  are  described  in 
Appendix  I-II-A.  Minor  modifications 
constitute,  for  example,  those  of  minimal 
or  no  consequence  to  the  properties 
relevant  to  containment];  and 

IV-C-l-b-(lHf).  Adopting  other 
changes  in  the  Guidelines. 

IV-C-l-b-(2).  Lesser  Actions,  To 
execute  lesser  actions,  the  Director  must 
seek  the  advice  of  the  RAC.  The 
Director’s  decision  will  be  transmitted  to 
the  RAC  and  IBC  chairpersons  and 
published  in  the  Recombinant  DNA 
Technical  Bulletin: 

rV-C-l-b-(2}-{a)-  Interpreting  and 
determining  containment  levels,  upon 
request  by  ORDA; 

IV-C-l-b-{b).  Changing  containment 
levels  for  experiments  that  are  specified 
in  the  Guidelines  (see  Section  III]; 

rV-C-l-b-(2]-(c].  assigning 
containment  levels  for  experiments  not 
explicityly  considered  in  the  Guidelines; 

' -IV-C-l-b-(2Hd].  Revising  the 
“Classification  of  Etiologic  Agencts”  for 
the  purpose  of  these  Guidelines  [1]. 

IV-C-l-b-(3].  Other  Actions,  The 
Director’s  decision  will  be  transmitted  to 
the  RAC  and  IBC  chairpersons  and 
published  in  the  Recombinant  DNA 
Technical  Bulletin: 

IV-C-l-b-(3]-(a].  Interpreting  the 
Guidelines  for  experiments  to  which  the 
Guidelines  specifically  assign 
containment  levels; 

IV-C-l-b-(3]-(b].  Setting  containment 
under  Section  Ul-^l-d  and  Section  III- 
B— 3— d; 

IV-C-l-b-(3]-(c].  Approving  minor 
modifications  of  already  certified  host- 
vector  systems  (the  standards  and 
procedures  for  such  modifications  are 
described  in  Appendix  I-II]; 

IV-C-l-b-(3Hd].  Decertifying 
already  certified  host-vector  systems; 


IV-C-l-b-(3]-(e].  Adding  new  entries 
to  the  list  of  molecules  toxic  for 
vertebrates  (see  Appendix  F]; 

IV-C-l-b-(3]-(f].  Approving  the 
cloning  of  toxin  genes  in  host-vector 
systems  other  than  E,  coli  K-12  (See 
Appendix  F];  and 

IV-C-l-b-(3Hg],  Determining 
appropriate  containment  conditions  for 
experiments  according  to  case 
precedents  developed  under  Section  IV- 
C-l-b-(2]-(c]. 

IV-C-l-^(4].  The  Director  shall 
conduct,  support,  and  assist  training 
programs  in  laboratory  safety  for 
Institutional  Biosafety  Committee 
members.  Biological  Safety  Officers, 
Principal  Investigators,  and  laboratory 
staff. 

IV-C-2.  Recombinant  DNA  Advisory 
Committee,  The  NIH  Recombinant  DNA 
Advisory  Committee  (RAC]  is 
responsible  for  carrying  out  specified 
functions  cited  below  as  well  as  others 
assigned  under  its  charter  or  by  the 
Secretary,  HHS,  the  Assistant  Secretary 
for  Health,  and  the  Director,  NIH. 

The  members  of  the  committee  shall 
be  chosen  to  provide,  collectively, 
expertise  in  scientific  fields  relevant  to 
recombinant  DNA  technology  and 
biological  safety — e.g.,  microbiology, 
molecular  biology,  virology,  genetics, 
epidemiology,  infectious  diseases,  the 
biology  of  enteric  organisms,  botany, 
plant  pathology,  ecology,  and  tissue 
culture.  At  least  20  percent  of  the 
members  shall  be  persons 
knowledgeable  in  applicable  law, 
standards  of  professional  conduct  and 
practice,  public  attitudes,  the 
environment,  public  health,  occupational 
health,  or  related  fields.  Representatives 
from  Federal  agencies  shall  serve  as 
nonvoting  members.  Nominations  for  the 
RAC  may  be  submitted  to  the  NIH 
Office  of  Recombinant  DNA  Activities, 
Bethesda,  Md.  20205. 

All  meetings  of  the  RAC  will  be 
announced  in  the  Federal  Register, 
including  tentative  agenda  items,  30 
days  in  advance  of  the  meeting,  with 
final  agendas  (if  modified]  available  at 
least  72  hours  before  the  meeting.  No 
item  defined  as  a major  action  under 
Section  IV-C-l-b-(l]  may  be  added  to 
an  agenda  after  it  appears  in  the  Federal 
Register. 

'The  RAC  shall  be  responsible  for 
advising  the  Director,  NIH,  on  the 
actions  listed  in  Section  IV-C-l-b-(l] 
and  IV-C-l-b-(2]. 

IV-C-3.  The  Office  of  Recombinant 
DNA  Activities,  ORDA  shall  serve  as  a 
focal  point  for  information  on 
recombinant  DNA  activities  and  provide 
advice  to  all  within  and  outside  NIH, 
including  Institutions,  Biological  Safety 
Committees,  Principal  Investigators, 


Federal  agencies.  State  and  local 
governments,  and  institutions  in  the 
private  sector.  ORDA  shall  carry  out 
such  other  functions  as  may  be 
delegated  to  it  by  the  Director,  NIH, 
including  those  authorities  described  in 
Section  IV-C-l-b-(3].  In  addition, 

ORDA  shall  be  responsible  for  the 
following: 

IV-C-3-a.  Reviewing  and  approving 
Institutional  Biosafety  Committee  (IBC] 
membership; 

IV-C-3-b.  Publishing  in  the  Federal 
Register: 

IV-C-3-b-(l].  Announcements  of 
Recombinant  DNA  Advisory  Committee 
(RAC]  meetings  and  agendas  at  least  30 
days  in  advance; 

Note. — ^If  the  agenda  for  an  RAC  meeting  is 
modified.  ORDA  shall  make  the  revised 
agenda  available  to  anyone,  upon  request,  at 
least  72  hous  in  advance  of  the  meeting. 

IV-C-3-b-(2].  Proposed  major  actions 
of  the  type  falling  under  Section  IV-C- 
l-b-(l]  at  least  30  days  prior  to  the  RAC 
meeting  at  which  they  will  be 
considered;  and 

IV-C-3-b-(3].  The  NIH  Director’s  final 
decision  on  recommendations  made  by 
the  RAC. 

IV-C-3-C.  Publishing  the  recombinbnt 
DNA  Technical  Bulletin;  and 

IV-C-3-d.  Serving  as  executive 
secretary  of  the  RAC. 

rV-C-4.  Other  NIH  Components, 

Other  NIH  components  shall  be 
responsible  for  certifying  P4  facilities, 
inspecting  them  periodically,  and 
inspecting  other  recombinant  DNA 
facilities  as  deemed  necessary. 

IV-D.  Compliance,  As  a condition  for 
NIH  funding  of  recombinant  DNA 
research,  Intitutions  must  ensure  that 
such  research  conducted  at  or 
sponsored  by  the  Institution, 
irrespective  of  the  source  of  funding, 
shall  comply  with  these  Guidelines.  The 
policies  on  noncompliance  are  as 
follows: 

IV-D-1.  All  NIH-funded  projects 
involving  recombinant  DNA  techniques 
must  comply  with  the  NIH  Guidelines. 
Noncopliance  may  result  in:  (i] 
Suspension,  limitation,  or  termination  of 
financial  assistance  for  such  projects 
and  of  NIH  funds  for  other  recombinant 
DNA  research  at  the  Institution,  or  (ii]  a 
requirement  for  prior  NIH  approval  of 
any  or  all  recombinant  DNA  projects  at 
the  Institution. 

IV-D-2.  All  non-NIH  funded  projects 
involving  recombinant  DNA  techniques 
conducted  at  or  sponsored  by  an 
Institution  that  receives  NIH  funds  for 
projects  involving  such  techniques  must 
comply  with  the  NIH  Guidelines. 
Noncompliance  may  result  in  (i] 
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suspension,  limitation,  or  termination  of 
NIH  funds  for  recombinant  DNA 
research  at  the  Institution,  or  (li)  a 
requirement  for  prior  NIH  approval  of 
any  or  ail  recombinant  DNA  projects  at 
the  Institution. 

IV-D-3.  Information  concerning 
noncompliance  with  the  Guidelines  may 
be  brought  forward  by  any  person.  It 
should  be  delivered  to  both  NIH 
(ORDA)  and  the  relevant  Institution. 

The  Institution,  generally  through  the 
IBC.  shall  take  appropriate  action.  Tihe 
Institution  shall  forward  a complete 
report  of  the  incident  to  OROA 
recommending  any  further  action 
indicated. 

rV-O-4.  In  cases  where  NIH  proposes 
to  suspend,  limit,  or  terminate  fioandat 
assistance  because  of  noncompliance 
with  the  Guidelines,  applicable  DHHS 
and  Public  Health  Service  Procedures 
shall  govern. 

See  Appendix  | for  information  on  the 
Federal  Interagency  Advisory 
Committee  on  Recombinant  DNA 
Research. 

rV-D-5.  Voluntary  Compliance.  Any 
individual,  corporation,  or  Institution 
that  is  not  otherwise  covered  by  the 
Guidelines  is  encouraged  to  conduct 
recombinant  DNA  research  activities  In 
accordance  with  the  Guidelines,  through 
the  procedures  set  forth  in  Part  VI. 

V.  Foobioiea  sod  Refaraaces  of  Sactloos  l-IV 

1.  Tha  original  rafaranca  lo  otganiama  as 
Oaaa  1.  2, 1 4.  or  S rafara  to  the  ciasaiAcailon 
In  tba  publicallon  CJaatificaUon  of  EUo logic 
AmoU  on  the  Boot»  of  Hatard.  4th  Edition. 
July  1074;  U.S.  Dapartmanl  of  Haallh. 
Education,  and  Walfara.  Public  Health 
Sarvica.  Canlara  for  Disease  Control  OfTtca 
of  Biosafety.  Atlanta.  Ceorfia  30933. 

The  Oiractor.  ND-L  with  advice  of  tha 
Rscombtnanl  DNA  Advisory  Coeunltlaa.  may 
ravlae  lha  classification  for  the  purposes  of 
these  Culdellnes  (sea  Section  (V-C-l-b-(2>- 
(d)).  The  raviaad  list  of  organisms  In  each 
dsM  is  reprinted  in  Appendix  B to  these 
Guidelines. 

2.  In  Part  111  of  the  Guidelines,  there  are  a 
number  of  places  where  fudgments  are  to  be 
made  In  aU  these  cases  the  principal 
Investifstor  is  to  make  the  (udgment  on  these 
matters  as  pari  of  his  reepoiMlbility  to  "make 
the  initial  daterailnation  of  the  required 
levels  of  physical  and  biolofical  containment 
In  accordance  with  the  Gui^lines**  (Section 
rV-B-5-c-(l)).  In  the  cases  falling  uitder 
Sections  Ill-A.  -6  or  -C  this  pid|tiaeni  Is  lo 
be  reviewed  and  approved  by  the 
liutitutional  Biosafety  Committee  as  part  of 
its  responsibility  lo  make  "an  uidependent 
assessment  of  the  conlaiiunent  levels 
required  by  these  Guidelines  for  tha  proposed 
research'  (Section  IV-B-3-e-<l)).  If  the  IBC 
wishes,  any  specific  cases  may  ^ referred  lo 
the  NIH  Office  of  Recombinant  DNA 
Activities  as  part  of  ORDA's  functions  lo 
“provide  advice  lo  all  within  and  outside 
NIH"  (Section  rV-C-3).  and  ORDA  may 
request  advice  from  the  Reooaibinant  DNA 


Advisory  Committee  as  part  of  the  RAC s 
responsibiUty  for  "interpreting  and 
determining  coolainment  levels  upon  request 
by  ORDA"  (Section  rV-C-l-b-(2Ha)I. 

3.  Laboratory  Safety  at  the  Center  for 
Disease  Control  (Sept  1974).  U.S.  Department 
of  Health  Education  and  Welfare  Publication 
No.  CDC  75-em 

4.  Classification  ofEtiologic  Agents  on  the 
Basis  of  Hosard.  (4th  Edition,  July  1974).  U.& 
Department  of  Health.  Education  and 
Welfare.  Pubbe  Health  Service.  Centers  for 
Disease  Control  Office  of  Biosafety,  Atlanta. 
Georgia  30333. 

5.  National  Cancer  Institute  Safety 
Standards  for  Research  Involving  Oncogenic 
Viruses  (Oct  1974).  UA  Department  of 
Haalth.  Education  and  Welfare  Publication 
No.  (NIH)  75-790. 

0.  Notional  Institutes  of  Health  Biohatards 
Safely  Guide  (1074).  U.S.  Department  of 
Health.  Education,  and  Wstfare.  PubUc 
Health  Service.  National  Insntutes  of  Health. 
UA  Govemmenl  Printing  Office.  Stock  No. 
1740-00333. 

7.  Biohasards  in  Biological  Research 
(1073).  A Hallman,  kl  N.  Oxman.  and  R 
Pollack  (ad.)  Cold  Spring  Harbor  Laboratory. 

8.  Handbook  of  Laboratory  Safety  (1971). 
Second  Edition.  N.  V.  Steers  (ed.).  The 
Chemical  Rubber  Co..  Geveland 

9.  Bodily. ).  L (1970)  Cenerol 
Adminstrotion  of  the  Laboratory.  K L 
Bodily.  B L Updyke.  and  ).  O.  Mason  (eda) 
Dtsgnoatic  Procedures  for  Bacterial  Idyootic 
and  Parasitic  Infactiona  Amencan  Public 
Haalth  Association.  Nsw  York.  pp.  11-2A 

la  Darlow,  H.  M.  (1908)  Safety  in  the 
Microbiological  Laboratory.  In  ).  R Norris 
and  D.  W Robbins  (ed.)  Method  in 
Microbiology.  Academic  Press.  Inc.  New  York 
pp  ieO-204 

11.  The  Prevention  of  Laboratory  Acquired 
Infection  (1974)  Q K Coftina  E.  C.  Hartley, 
arid  R PU^orlh.  Public  Health  Laboratory 
Sarvica.  Monograph  Sariea  Na  6. 

12.  ChoUgny.  M.  A.  (t06t).  Protection 
Against  Infection  in  the  Microbiological 
Loboralcry:  Devices  and  Procedures.  In  W. 
W.  Umbrelt  (ad.)  Advancaa  in  Applied 
Microbiology.  Acadamic  Pteaa.  New  York. 

N Y.  3131-192. 

IX  Design  Criteria  for  Virol  Oncology 
Research  PociUtiee  (1975).  U.S.  Department 
of  Haalth.  Bdacallofv  and  Walfara.  Public 
Haalth  Sarvica.  NaUonal  butitulaa  of  Haalth. 
DHFW  Publication  Na  (NIH)  75-991. 

14.  Kuebna.  R.  W.  (1973).  Bidogicol 
Containment  Facility  for  Studying  Infectious 
Disease.  Appl  Microbiol  29-239-24X 

IX  Runkie.  R.  S..  and  G.  B.  Phillips  (1999) 
Microbial  Containment  Control  Facilities. 
Van  Noatrand  Reinhold.  New  York. 

IX  Chattgny.  M.  A.,  and  D.  I Ginger  (1998). 
Contamination  Control  in  Aerobiology.  In  R. 
L Dimmick  and  A B.  Akers  (eds.)  An 
Introductioo  lo  Experimental  Aerobiology. 
)ohn  Wilay  9 Sons.  New  York.  pp.  194-2SX 

17.  As  classified  in  tha  Third  Report  of  the 
International  Commiitee  on  Taxonomy  of 
Viruses  Clsssificslion  snd  Nomencistura  of 
Viruses.  R.  R F.  Malthewa.  Ed.  Inlervirology 
12  (129-296)  1979 

18.  A USDA  penniL  required  for  import  and 
interest  transport  of  psthogens.  may  be 
obtained  from  the  Animal  artd  Plant  Health 


Inspection  Service.  USDA,  Federal  Building. 
Hyattsville.  MD  20782. 

19.  i.a-  the  total  of  all  genomes  within  a 
Family  shall  not  exceed  two-thirds  of  the 
genome. 

20.  All  activities,  including  storage  of 
variola  and  whitepox  are  restricted  to  the 
tingle  national  facility  (World  Health 
Organization  (WHO)  Collaborating  Center 
for  Smallpox  Research,  Centers  for  Disease 
Control,  ta  Atlanta) 

VI.  Voluntary  Corapllanco 

Vl-A  Basic  Policy.  Individuals, 
corporations,  and  institutions  not 
otherwise  covered  by  the  Guidelines  are 
encouraged  to  do  so  by  following  the 
standards  and  procedures  set  forth  in 
Parts  WV  of  the  Guidelines.  In  order  to 
simplify  discussion,  references  hereafter 
to  "Institutions"  are  intended  to 
encompass  corporations,  and 
individuals  who  have  no  organizational 
affiliation.  For  purposes  of  complying 
with  the  Guidelines,  an  individual 
Intending  to  carry  out  research  involving 
recombinant  DNA  is  encouraged  to 
affiliate  with  an  Institution  that  has  an 
Institutional  Biosafety  Committee 
approved  under  the  Guidelines. 

Since  commercial  organizations  have 
special  concerns,  such  as  protection  of 
proprietary  data,  some  modifications 
and  explanations  of  the  procedures  in 
Parts  I-IV  are  provided  below,  in  order 
to  address  these  concerns. 

Vl-B.  IBC  Approval.  The  NIH  Office 
of  Recombinant  DNA  Activities  (ORDA) 
will  review  the  membership  of  an 
Institution's  Institutional  Biosafety 
Committee  (IBC)  and,  where  it  finds  the 
IBC  meets  the  requirements  set  forth  In 
Section  IV-B-2.  give  its  approval  to 
the  IBC  membership. 

It  should  be  emphasized  that 
employment  of  an  IBC  member  solely 
for  purposes  of  membership  on  the  I^ 
does  not  itself  make  the  member  an 
institutionally  affiliated  member  for 
purposes  of  Action  IV-B-2-a. 

Except  for  the  unaffUiated  members,  a 
member  of  an  IBC  for  an  institution  not 
otherwise  covered  by  the  Guidelines 
may  participate  in  the  review  and 
approval  of  a project  in  which  the 
member  has  a direct  financial  interest, 
so  long  as  the  member  has  not  been  and 
does  not  expect  to  be  engaged  in  the 
project.  Section  IV-B-2-d  is  modified  to 
that  extent  for  purposes  of  these 
institutions. 

Vl-C.  Certification  of  Host-Vector 
Systems.  A host-vector  system  may  be 
proposed  lor  certification  by  the 
Director,  NIH,  In  accordance  with  the 
procedures  set  forth  in  Appendix  I-II-A. 

In  order  to  ensure  protection  for 
proprietary  data,  any  public  notice 
regarding  a host-vector  system  which  is 
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designated  by  the  institution  as 
proprietary  under  Section  VI-E-1  will  be 
issued  only  after  consultation  with  the 
institution  as  to  the  content  of  the 
notice. 

VI-D.  Requests  for  Exemptions  and 
Approvals.  Requests  for  exemptions  or 
other  approvals  required  by  the 
Guidelines  should  be  requested  by 
following  the  procedures  set  forth  in  the 
appropriate  sections  in  Parts  I-IV  of  the 
Guidelines. 

In  order  to  ensure  protection  for 
proprietary  data,  any  ijublic  notice 
regarding  a request  for  an  exemption  or 
other  approval  which  is  designated  by 
the  institution  as  proprietary  under 
Section  VI-E-1  will  be  issued  only  after 
consultation  with  the  institution  as  to 
the  content  of  the  notice. 

VI-E.  Protection  of  Proprietary  Data. 
In  general,  the  Freedom  of  Information 
Act  requires  Federal  agencies  to  make 
their  records  available  to  the  public 
upon  request  However,  this  requirement 
does  not  apply  to,  among  other  things, 
“trade  secrets  and  commercial  and 
financial  information  obtained  from  a 
person  and  privileged  or  conndential." 

18  U.S.C  1905,  in  turn  makes  it  a crime 
for  an  officer  or  employee  of  the  United 
States  or  any  Federal  department  or 
agency  to  publish,  divulge,  disclose,  or 
make  known  "in  any  marmer  or  to  any 
extent  not  authorized  by  law  any 
information  coming  to  him  in  the  course 
of  his  employment  or  official  duties  or 
by  reason  of  any  examination  or 
investigation  made  by,  or  return,  report 
or  record  made  to  or  filed  with,  such 
department  or  agency  or  officer  or 
employee  thereof,  which  information 
concerns  or  relates  to  the  trade  secrets, 
[or  processes  ...  of  any  person,  firm, 
partnership,  corporation,  or 
association."  This  provision  applies  to 
all  employees  of  the  Federal 
Government,  including  special 
Government  employees.  Members  of  the 
Recombinant  DNA  Advisory  Committee 
are  “special  Government  employees." 

VI-E-1.  In  submitting  information  to 
NIH  for  purposes  of  complying 
voluntarily  with  the  Guidelines,  an 
institution  may  designate  those  items  of 
information  which  the  institution 
believes  constitute  trade  secrets  or 
privileged  or  confidential  commercial  or 
financial  information. 

Vl-E-2.  If  NIH  receives  a request 
under  the  Freedom  of  Information  Act 
for  information  so  designated,  NIH  will 
promptly  contact  the  institution  to 
secure  its  views  as  to  whether  the 
information  (or  some  portion)  should  be 
released. 

VI-E-3.  If  the  NIH  decides  to  release 
this  information  (or  some  portion]  in 
response  to  a Freedom  of  Information 


request  or  otherwise,  the  institution  will 
be  advised;  and  the  actual  release  will 
not  be  made  until  the  expiration  of  15 
days  after  the  institution  is  so  advised, 
except  to  the  extent  that  earlier  release, 
in  the  judgement  of  the  Director,  NIH,  is 
necessary  to  protect  against  an 
imminent  hazard  to  the  public  or  the 
environment. 

VI-E-4.  Presubmission  Review. 

VI-E-4-a.  Any  institution  not 
otherwise  covered  by  the  Guidelines, 
which  is  considering  submission  of  data 
or  information  voluntarAy  to  NIH,  may 
request  presubmission  review  of  the 
records  involved  to  determine  whether, 
if  the  records  are  submitted,  NIH  will  or 
will  not  make  part  or  all  of  the  records 
available  upon  request  under  the 
Freedom  of  Information  Act. 

VI-E-4-b.  A request  for 
presubmission  review  should  be 
submitted  to  ORDA,  along  with  the 
records  involved.  These  records  must  be 
clearly  marked  as  being  the  property  of 
the  institution,  on  loan  to  NIH  solely  for 
the  purpose  of  making,  a determination 
under  the  Freedom  of  information  Act. 
ORDA  will  then  seek  a determination 
from  the  HHS  Freedom  of  Information 
Officer,  the  responsible  official  under 
HHS  regulations  (45  CFR  Part  5),  as  to 
whether  the  records  involved  (or  some 
p'ortion)  are  or  are  not  available  to 
members  of  the  public  under  the 
Freedom  of  Information  Act.  Pending 
such  a determination,  the  records  will 
be  kept  separate  from  ORDA  files,  will 
be  considered  records  of  the  institution 
and  not  ORDA,  and  will  not  be  received 
as  part  of  ORDA  files.  No  copies  will  be 
made  of  the  records. 

VI-E-4-C.  ORDA  will  inform  the 
institution  of  the  HHS  Freedom  of 
Information  Officer’s  determination  and 
follow  the  institution's  instructions  as  to 
whether  some  or  all  of^e  records 
involved  are  to  be  returned  to  the 
institution  or  to  become  a part  of  ORDA 
files.  If  the  institution  instructs  ORDA  to 
return  the  records,  no  copies  or 
summaries  of  the  records  willjie  made 
or  retained  by  HHS,  NIH,  or  ORDA. 

VI-E-4-d.  The  HHS  Freedom  of 
Information  Officer’s  determination  will' 
represent  that  official’s  judgement,  as  of 
the  time  of  the  determination,  as  to 
whether  the  records  involved  tor  some 
portion)  would  be  exempt  from 
disclosure  under  the  Freedom  of 
Information  Act,  if  at  the  time  of  the 
determination  the  records  were  in 
ORDA  files  and  a request  were  received 
from  them  under  the  Act. 

Appendix  A. — Exemptions  Under  III-D- 
4 

Section  III-D-4  states  that  exempt 
from  these  Guidelines  are  “certain 


specified  recombinant  DNA  molecules 
that  consist  entirely  of  DNA  segments 
from  different  species  that  exchange 
DNA  by  known  physiological  processes, 
though  one  or  more  of  the  segments  may 
be  a synthetic  equivalent.  A list  of  such 
exchangers  will  be  prepared  and 
periodically  revised  by  the  Director, 

NIH,  with  advice  of  the  RAC,  after 
appropriate  notice  and  opportunity  for 
public  comment.  (See  Section  IV-C>-l-b- 
(l)-(c).)  Certain  classes  are  exempt  as  of 
publication  of  these  Revised  Guidelines. 
The  list  is  in  Appendix  A.” 

Under  Section  III-D-4  of  these 
Guidelines  are  recombinant  DNA 
molecules  that  are:  (1)  Composed 
entirely  of  DNA  segments  from  one  or 
more  of  the  organisms  within  a sublist 
and  (2)  to  be  propagated  in  any  of  the 
organisms  within  a sublist. 
(Classification  of  Bergey’s  Manual  of 
Determinative  Bacteriology,  eighth 
edition.  R.  E.  Buchanan  and  N.  E. 
Gibbons,  editors.  Williams  and  Wilkins 
Company:  Baltimore,  1974.) 

Sublist  A 

1.  Genus  Escherichia 

2.  Genua  Shigella 

3.  Genus  Salmonella  (including  Arizona) 

4.  Genua  Enterobacter 

5.  Genus  Citrobacter  (including  Levinea) 

6.  Genus  Klebsiella 

7.  Genua  Erwinia 

8.  Pseudomonas  aeruginosa.  Pseudomonas 
putida  and  Pseudomonas  fhurescens 

9.  Serratia  marcescens 

10.  Yersinia  enterocolitica 

Sublist  B 

1.  Bacillus  subtilis 

2.  Bacillus  licheniformis 

3.  Bacillus  pumilus 

4.  Bacillus  globigii 

5.  Bacillus  niger 

6.  Bacillus  nato 

7.  Bacillus  amyloliquefaciens 

8.  Bacillus  aterrimus 

Sublist  C 

1.  Streptomyces  aureofaciens 

2.  Streptomyces  rimosus 

3.  Streptomyces  coelicolor 

Sublist  D 

1.  Streptomyces  griseus 

2.  Streptomyces  cyaneus 

3.  Streptomyces  venezuelae 

Sublist  E 

One  way  transfer  of  Streptococcus  mutons  or 
Streptococcus  lactis  DNA  into 
Streptococcus  sanguis. 

Sublist  F 

1.  Streptococcus  sanguis 

2.  Streptococcus  pneumoniae 

3.  Streptococcus  faecalis 

4.  Streptococcus  pyogenes 
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Appendix  B. — Classification  of 
Microorganisms  on  the  Basis  of  Hazard 

Appendix  B-1.  Classification  of 
Etiologic  Agents.  (The  original  reference 
for  this  classification  was  the 
publication  "Classification  of 
Etiological  Agents  on  the  Basis  of 
Haza^.” 4th  edition.  July  1974,  U.S. 
Department  of  Health.  Education,  and 
Welfare,  Public  Health  Service,  Center 
for  Disease  Control.  Office  of  Biosafety, 
Atlanta,  Georgia  30333.  For  the  purposes 
of  these  Guidelines,  this  list  has  been 
revised  by  the  NIH.J 
Appendix  B-I-A.  Class  1 Agents.  All 
bacterial,  parasitic,  fungal,  viral, 
rickettsial,  and  chlamydial  agents  not 
included  in  higher  classes. 

Appendix  tf-I-B.  Class  2 Agents. 
Appendix  B-l-B-1.  Bacterial  Agents. 

Acinetobacter  calcoacelicua 
AcUnobacH/us — all  species 
Aeromonaa  hydrophila 
Arizona  hinahawii — all  serotypes 
BocHlua  anthmcia 
Bordetella — all  species 
Bomlia  recumntia,  B.  vincenti 
Campylobacter  fetua 
Campylobacter  jejuni 
Chlamydia  paittaci 
Chlamydia  trachomatia 
Cloatridium  botulinum.  Cl.  cltauvoei.  Cl. 
haemolyticum.  Cl.  hialalyticum.  Cl.  novyi. 
Cl.  aepticum.  Cl.  tetani 
Corynebaclerium  diphtherias.  C egui,  C 
haemolytltum,  C-  paeudotubsrculoaia.  C 
pyogenea.  C renale 
Bdwardaiella  tarda 
Eryaipelothrix  inaidioaa 
BKherichia  coli — all  enteropalhogenic. 
enterotoxigenic,  enleroinvasive  and  strains 
bearing  Kl  antigen 
Haemophilua  ducreyi,  H.  inPuenzae 
Klebsiella — all  species  and  all  serotypes 
Legionella  pneumophila 
Leptospira  interrogans — all  serotypes 
Uateria — all  species 
Moraxella — all  species 
Mycobacteria — all  species  except  those 
listed  in  Class  3 

Mycoplaa.ma — all  species  except 
Mycoplaama  mycoidea  and  Mycoplaama 
ogalacliae.  which  are  in  Class  5 
Neiaaerin  yonorrboeoe.  N.  meningitidia 
Paateurr'ht — all  species  except  those  listed  in 
Class  3 

Salmonella — all  species  and  all  serotypes 
Shigella — all  species  and  all  serotypes 
Sphaerophorua  necrophorua 
Slaphylococcua  aureus 
Streptobocillua  moniliformis 
Streptococcus  pneumoniae 
Streptococcus  pyogenes 
Treponema  carateum.  T pallidum,  and  T. 

pertenue 
Vibrio  cholerae 
Vibrio  parahemolyticus 
Yersinia  enterocolitica 

Appendix  B-l-B-2.  Fungal  Agents. 

Actinamycetes  (including  Nocardia  species 
and  Actinomyces  species  and  Arachnia 
propionica) 


Blastomyces  dermatitidis 
Cryptococcus  neoformans 
Paracoccidioides  braziliensis 

Appendix  B-I-B-3.  Parasitic  Agents. 

Endamoeba  histolytica 
Leishmania  sp. 

Naegleria  gruberi 
Schistosoma  manaoni 
Toxoplasma  gondii 
Toxocaro  cam's 
Trichinella  spiralis 
Trypanosoma  cruzi 

Appendix  B-I-B-4.  Viral.  Rickettsial, 
and  Chlamydial  Agents. 

Adenoviruses — human — all  types 
Cache  Valley  virus 
Coxsackie  A and  B viruses 
Cytomegaloviruses 
Echovirusea — all  types 
Encephalomyocarditia  virus  (EMCj 
Flanders  virus 
Hart  Park  virus 

Hepotitis-sssocisied  antigen  material 
Herpes  viruses— except  Herpesvirus  aimioe 
(Monkey  B virus}  which  is  in  Class  4 
Corona  viruses 

Influenza  viruses — all  types  except  A/PR8/ 
34.  which  is  in  Class  1 
Langat  virus 

Lymphogranuloma  venereum  agent 
Measles  virus 
Mumps  virus 

Parainfluenza  virus — all  types  except 
Parainfluenza  virus  3.  SF4  strain,  which  is 
in  Class  1 

Polioviruses — all  types,  wild  and  attenuated 
Poxviruses — all  types  except  Alostrim, 
Small-pox,  and  Whitepox,  which  are  Class 
S and  Monkey  pox.  which  depending  on 
experiments,  is  in  Class  3 or  Class  4 
Rabies  virus — all  strains  except  Rabies  street 
virus,  which  should  be  classified  in  Gass  3 
Reoviruaes — all  types 
Respiratory  syncytial  virus 
Rhinovirusea — aU  types 
Rubella  virus 

Simian  viruses — all  types  except  Herpesvirus 
aimioe  (Monkey  B virus}  and  Marburg 
virus,  which  are  in  Class  4 
Sindbis  virus 
Tensatv  virus 
Turlock  virus 
Vaccinia  virus 
Varicella  virus 
Vesicular  stomatitis  virus  |3) 

Vole  rickettsia 

Yellow  fever  virus,  17D  vaccine  strain 

Appendix  B-l-C  Class  3 Agents. 
Appendix  B-l-C-1.  Bacterial  Agents. 

Bartonella — all  species 
Brucella — all  species 
Francisello  tularensis 
Mycobacterium  avium.  M.  bovis.  M. 
tuberculosis 

Poateurella  multocide  type  B ("buffalo’'  and 
other  foreign  virulent  strains)  |3| 
Pseudomonas  mallei  (3) 

Pseudomonas  pseudomallei  [3] 

Yersinia  pestis 

Appendix  B-l-C-2.  Fungal  Agents. 

Coccidioidea  immitis 
Hiatoplasma  copsulatum 


Histoplasma  copsulatum  var.  duboisii 

Appendix  B-I-C-3.  Parasitic  Agents. 

None. 

Appendix  B-l-C-4.  Viral,  Rickettsial, 
and  Chlamydial  Agents. 

Monkey  pox.  when  used  in  \itro  14| 
Arboviruses — all  strains  except  those  in 
Class  2 and  4 [Arboviruses  indigenous  to 
the  United  States  are  in  Class  3.  except 
those  listed  in  Class  2. 

West  Nile  and  Semliki  Forest  viruses  may  be 
classiTied  up  or  down,  depending  on  the 
conditions  of  use  and  geographical  location 
of  the  laboratory.) 

Dengue  virus,  when  used  for  transmission  or 
animal  inoculation  experiments 
Lymphocytic  choriomeningitis  virus  (LCM) 
Rabies  street  virus 

Rickettsia — all  species  except  Vole  rickettsia 
when  used  for  transmission  or  animal 
inoculation  experiments 
Yellow  fever  virus — wild,  when  used  in  vitro 

Appendix  B-1— D.  Class  4 Agents. 
Appendix  B-l-D-1.  Bacterial  Agents. 
None 

Appendix  B-I-D-2.  Fungal  Agents. 
None 

Appendix  B-I-D-3.  Parasitic  Agents. 
None 

Appendix  B-I-D-4.  Viral,  Rickettsial, 
and  Chlamydial  Agents. 

Ebola  fever  virus 

Monkey  pox.  when  used  for  transmission  or 
animal  inoculation  experiments  (4) 
Hemorrhagic  fever  agents,  including 
Crimean,  hemorrhagic  fever,  (Congo). 

Junin,  and  Machupo  viruses,  and  others  as 
yet  undefined 

Herpesvirus  aimiae  (Monkey  B virus) 

Laaaa  virus 
Marburg  virus 

Tick-borne  encephalitis  virus  complex, 
including  Russian  spring-summer 
encephalitis,  Kyosonur,  forest  disease, 
Omsk  hemorrhagic  fever,  and  Central 
European  encephalitis  viruses 
Venezuelan  equine  encephalitis  virus. 
epidemic  strains,  when  used  for 
transmission  or  animal  inoculation 
experiments 

Yellow  fever  virus — wild,  when  used  for 
transmission  or  animal  inoculation 
experiments 

Appendix  B-II.  Classification  of 
Oncogenic  Viruses  on  the  Basis  of 
Potential  Hazard  fSj. 

Appendix  B-Il-A.  Low-Risk 
Oncogenic  Viruses. 

Rous  Sarcoma 

SV-40 

CELO 

Ad7-SV40 

Polyoma 

Bovine  papilloma 
Rat  mammary  tumor 
Avian  Leukosis 
Murine  Leukemia 
Murine  Sarcoma 
Mouse  mammary  tumor 
Rat  Leukemia 
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Hamster  Leukemia 
Bovine  Leukemia 
Dog  Sarcoma 

Mason-Pfizer  Monkey  Virus 
Marek's 

Guinea  Pig  Herpes 
Lucke  (Frog) 

Adenovirus 
Shope  Fibroma 
Shope  Papilloma 

Appendix  B-II-B.  Moderate-Risk 
Oncogenic  Viruses. 

Ad2-SV40 

FeLV 

HV  Saimiri 

EBV 

SSV-1 

GaLV 

HV  ateles 

Yaba 

FeSV 

Appendix  B-III.  Class  5 Agents. 
Appendix  B-III-A.  Animal  Disease 
Organisms  Which  Are  Farbidden  Entry 
into  the  United  States  by  Law. 

Foot  and  mouth  disease  virus 

Appendix  B-III-B.  Animal  Disease 
Organisms  and  Vectors  Which  Are 
Forbidden  Entry  into  the  United  States 
by  USDA  Policy. 

African  horse  sickness  virus 
African  swine  fever  virus 
Besnoitia  besnoiti 
Boma  disease  virus 
Bovine  infectious  petechial  fever 
Camel  pox  virus 
Ephemeral  fever  virus 
Fowl  plague  virus 
Goat  pox  virus 
Hog  cholera  virus 
Louping  ill  virus 
Lumpy  skin  disease  virus 
Nairobi  sheep  disease  virus 
Newcastle  disease  virus  (Asiatic  strains) 
Mycoplasma  mycoides  (contagious  bovine 
pleuropneumonia) 

Mycoplasma  agalactiae  (contagious  agalactia 
of  sheep) 

Rickettsia  ruminatium  (heart  water] 

Rift  valley  fever  virus 
Rhinderpest  virus 
Sheep  pox  virus 
Swine  vesicular  disease  virus 
Teschen  disease  virus 
Trypanosoma  vivOx  (Nagana) 

Trypanosoma  evansi 
Theileria  parva  (East  Coast  fever) 

Theileria  annulata 
Theileria  lawrencei 
Theileria  bo  vis 
Theileria  hirci 
Vesicular  exanthema  virus 
Wesselsbrdn  disease  virus 
Zyonema 

Appendix  B-III-C.  Organisms  Which 
May  Not  Be  Studied  in  the  United  States 
Except  At  Specified  Facilities. 

Small  pox  [4] 

Alastrim  [4] 

White  pox  [4] 


Appendix  B-IV.  Footnotes  and  References  of 
Appendix  B. 

1.  The  original  reference  for  this 
classification  was  the  publication 
Classification  ofEtioIogic  Agents  on  the 
Basis  of  Hazard.  4th  edition,  July  1974,  U.S. 
Department  of  Health,  Education,  and 
Welfare,  Fhiblic  Health  Service,  Center  for 
Disease  Control,  Office  of  Biosafety,  Atlanta, 
Georgia  30333.  For  the  purposes  of  these 
Guidelines,  this  list  has  been  revised  by  the 
NIH. 

2.  Since  the  publication  of  the  classification 
in  1974  (1),  the  Actinomycetes  have  been 
reclassified  as  bacterial  rather  than  fungal 
agents. 

3.  A USDA  permit,  required  for  import  ,and 
interstate  transport  of  pathogens,  may  be 
obtained  from  the  Animal  and  Plant  Health 
Inspection  Service,  USDA,  Federal  Building, 
Hyattsville,  MD  20782. 

4.  All  activities,  including  storage  of  variola 
and  whitepox  are  restricted  to  the  single 
national  facility  [World  Health  Organization 
(WHO)  Collaborating  Center  for  Smallpox 
Research,  Center  for  Disease  Control,  in 
Atlanta). 

5.  National  Cancer  Institute  Safety 
Standards  for  Research  Involving  Oncogenic 
Viruses  (October  1974).  U.S.  Department  of 
Health,  location,  and  Welfare  Publication 
No.  (NIH)  75-790. 

6.  U.S.  Department  of  Agriculture,  Aninjal 
and  Plant  Health  Inspection  Service. 

Appendix  C. — Exemptions  Under  III-D- 
5 

Section  III-D-5  states  that  exempt 
from  these  Guidelines  are  “Other 
classes  of  recombinant  CNA  molecules, 
if  the  Director,  NIH,  with  advice  of  the 
RAC,  after  appropriate  notice  and 
opportunity  for  public  comment,  finds 
that  they  do  not  present  a significant 
risk  to  health  or  the  environment.  (See 
Section  IV-C-l-b-(l)-(c).)  Certain 
classes  are  exempt  as  of  publication  of 
these  Revised  Guidelines.” 

The  following  classes  of  experiments 
are  exempt  under  Section  III-D-5  of  the 
Guidelines:  Appendix  C-I.  Recombinant 
DNAs  in  Tissue  Culture.  Recombinant 
DNA  molecules  derived  entirely  from 
non-viral  components  (that  is,  no 
component  is  derived  from  a eukaryotic 
virus),  that  are  propagated  and 
maintained  in  cells  in  tissue  culture  are 
exempt  from  these  Guidelines  with  the 
exceptions  listed  below. 

Exceptions 

Experiments  described  in  Section  III- 
A which  require  speciBc  RAC  review 
and  NIH  approval  before  initiation  of 
the  experiment. 

Experiments  involving  DNA  from 
Class  3,  4,  or  5 organisms  [1]  or  cells 
known  to  be  infected  with  these  agents. 

Experiments  involving  the  deliberate 
introduction  of  genes  coding  for  the 
biosynthesis  of  molecules  toxic  for 
vertebrates.  (See  Appendix  F.) 


Appendix  C-II.  Experiments  Involving 
E.  coli  K-12  Host-  Vector  Systems. 
Experiments  which  use  E.  coli  K-12 
host-vector  systems,  with  the  exception 
of  those  experiments  listed  below,  are 
exempt  from  these  Guidelines  provided 
that  (a)  the  E.  coli  host  shall  not  contain 
conjugation  proficient  plasmids  or 
generalized  transducing  phages,  and  (b) 
lambda  or  lambdoid  or  Ff 
bacteriophages  or  nonconjugative 
plasmids  [2]  shall  be  used  as  vectors. 
However,  experiments  involving  the 
insertion  into  E.  coli  K-12  of  DNA  from 
prokaryotes  that  exchange  genetic 
information  [3]  with  E.  coli  may  be 
performed  with  any  E.  coli  K-12  vector 
(e.g.,  conjugative  plasmid).  When  a 
nonconjugative  vector  is  used,  the  E. 
coli  K-12  host  may  contain  conjugation- 
proHcient  plasmids  either  autonomous 
or  integrated,  or  generalized  transducing 
phages. 

For  these  exempt  experiments.  Pi 
physical  containment  conditions  are 
recommended. 

Exceptions 

Experiments  described  in  Section  III- 
A which  require  specific  RAC  review 
and  NIH  approval  before  iniliation  of 
the  experiment. 

Experiments  involving  DNA  from 
Class  3,  4,  or  5 organisms  [1]  or  from 
cells  known  to  be  infected  with  these 
agents  may  be  conducted  under 
containment  conditions  specified  in 
Section  III-B-2  with  prior  IBC  review 
and  approval. 

Large-scale  experiments  (e.g.,  more 
than  10  liters  of  culture)  require  prior 
IBC  review  and  approval.  (See  Section 
III-B-5.) 

Experiments  involving  the  deliberate 
cloning  of  genes  coding  for  the 
biosynthesis  of  molecules  toxic  for 
vertebrates.  (See  Appendix  F.) 

Appendix  C-III.  Experiments 
Involving  Saccharomyces  cerevisiae 
Host-Vector  Systems.  Experiments 
which  use  Saccharomyces  cerevisiae 
host-vector  systems,  with  the  exception 
of  experiments  listed  below,  are  exempt 
from  these  Guidelines  provided  that 
laboratory  strains  are  used. 

For  these  exempt  experiments,  PI 
physical  containment  conditions  are 
recommended. 

Exceptions 

Experiments  described  in  Section  III- 
A which  require  specific  RAC  review 
and  NIH  approval  before  initiation  of 
the  experiment. 

Experiments  involving  Class  3,  4 or  5 
organisms  [1]  or  cells  known  to  be 
infected  with  these  agents  may  be 
conducted  under  containment 
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conditions  specified  in  Section  IU-B-2 
with  prior  review  and  approval 

Large-scale  experiments  (e.g.,  more 
than  10  liters  of  culture)  require  prior 
LBC  review  and  approval.  (See  Section 
ni-B-S.) 

Experiments  involving  the  deliberate 
cloning  of  genes  coding  for  the 
biosynthesis  of  molecules  toxic  for 
vertebrates.  (See  Appendix  F.) 

Appendix  C-IV.  Experiments 
Involving  Bacillus  subtil  is  Host-Vector 
Systems.  Any  asporogenic  Bacillus 
subtilis  strain  which  does  not  revert  to  a 
sporeformer  with  a frequency  greater 
than  10'*  can  be  used  for  cloning  DNA 
with  the  exception  of  those  experiments 
listed  below.  Indigenous  Bacillus 
plasmids  and  phages,  whose  host-range 
does  not  include  Bacillus  cereus  or 
Bacillus  anthracis.  may  be  used  as 
vectors. 

For  these  exempt  experiments  Pi 
physical  contairunent  conditions  are 
recommended. 

Exceptions 

Experiments  described  in  Section  01- 
A which  require  speciFic  RAC  review 
and  approval  before  initiation  of  the 
experiment. 

Experiments  involving  Class  3.  4.  or  5 
organisms  |1|  or  cells  known  to  be 
Infected  with  these  agents  may  be 
conducted  under  containment 
conditions  specined  by  Section  Ul-B-2 
with  prior  IBC  review  and  approval 

Large-scale  experiments  (e.g..  more 
than  10  liters  of  culture)  require  prior 
IBC  review  and  approval.  (See  ^tion 
UI-B-5.) 

Experiments  Involving  the  deliberate 
cloning  of  genes  coding  for  the 
biosynthesis  of  molecules  toxic  for 
vertebrates.  (See  Appendix  F.) 

App«f>dU  C-V. — FootnolM  and  Rsfaraocea 
of  Appendix  C 

1.  The  original  reference  to  organisms  aa 
Oass  1.  2.  3.  4.  or  5 refers  to  the  cJasallication 
In  the  publication  Classification  of  Etiologic 
Agents  on  the  Basis  of  Haxard.  4lh  Edition. 
)uly  1B74:  U.S.  Department  of  Health. 
Education  and  Welfare.  Public  Health 

Serv  ice.  Centers  for  Disease  Control.  Office 
of  Biosafety.  Atlanta.  Georgia  30333 

The  Director.  NIH.  with  advice  of  the 
Recombinant  DNA  Advisory  Committee,  may 
revise  the  classification  for  the  purposes  of 
these  Guidelines  (see  Section  rV-C-l-b-{2)- 
(d|).  The  revised  list  of  organisms  in  each 
class  is  reprinted  in  Appendix  B to  these 
Guidelines. 

2.  A subset  of  non-con|ugative  plasmid 
vectors  are  also  poorly  mobilizable  (e.g.. 
pBR32Z  pBR313).  Where  practical  these 
vectors  should  employed. 

3.  Defined  as  observable  under  optimal 
laboratory  conditions  by  transformation, 
transduction  phage  infection,  and/or 
conjugation  with  transfer  of  phage,  plasmid. 


and/or  chromosomal  genetic  information. 
Note  that  ths  definition  of  exchange  may  be 
less  stringent  than  that  applied  to  exempt 
organisms  under  Section  UI-D-4. 

Appendix  D. — Actions  Taken  Under  the 
Guidelines 

As  noted  in  the  subsection  of  Section 
rV-C-l-b-(l).  the  Director.  NIH.  may 
take  certain  actions  with  regard  to  the 
Guidelines  after  the  issues  have  been 
considered  by  the  RAC. 

Some  of  the  actions  taken  to  date 
include  the  following:  Appendix  D-l 
Permission  is  granted  to  clone  Foot-and- 
Mouth  Disease  Virus  In  the  EKl  host- 
vector  system  consisting  of  E.  coli  K-12 
And  the  vector  pBR322.  all  work  to  be 
done  at  the  Plum  Island  Animal  Disease 
Center. 

Appendix  D-II.  Certain  speciFied 
clones  derived  from  segments  of  the 
Foot-and-Mouth  Disease  Virus  may  be 
transferred  from  Plum  Island  Animal 
Disease  Center  to  the  facilities  of 
Cenentech,  Inc.,  of  South  San  Francisco. 
California.  Further  development  of  the 
clones  at  Cenetech  has  been  approved 
under  Pi  + EKl  conditions. 

Appendix  D-lIl.  The  Rd  strain  of 
Hemophilus  inPuenzae  can  be  used  as  a 
host  for  the  propagation  of  .the  cloned 
Tn  10  tet  R gene  derived  from  E.  coli  K- 
12  employing  the  non-conjugative 
Hemophilus  plasmid.  pRSFOBSS.  under 
Pi  conditions. 

Appendix  D-IV.  Permission  is  granted 
to  clone  certain  subgenomic  segments  of 
Foot-and-Mouth  Disease  Virus  in  HVl 
Bacillus  subtilis  and  Saccharomyces 
cerevisiae  host-vector  systems  under  Pi 
conditions  at  Cenetech.  Inc..  South  San 
Francisco.  California. 

Appendix  D-V.  Permission  is  granted 
to  Dr.  Ronald  Davis  of  Stanford 
University  to  field  test  com  plants 
modified  by  recombinant  DNA 
techniques  under  speciFied  containment 
conditions. 

Appendix  D-VI.  Permission  is  granted 
to  clone  in  E.  coli  K-12.  under  Pi 
physical  contairunent  conditions, 
subgenomic  segments  of  Rift  Valley 
Fever  virus  subject  to  conditions  which 
have  been  set  forth  by  the  RAC. 

Appendix  D-VU.  Attenuated 
laboratory  strains  of  salmonella 
typhimurium  may  be  used  under  PI 
physical  containment  conditions  to 
screen  for  the  Saccharmoyces 
cerevisiae  pseudouridine  synthetase 
gene.  The  plasmid  YEpl3  will  be 
employed  as  the  vector. 

Appendix  D-VUI.  Permission  is 
granted  to  transfer  certain  clones  of 
subgenomic  segments  of  Foot-and- 
Mouth  Disease  virus  from  Plum  Island 
Animal  Disease  Center  to  the 
laboratories  of  Molecular  Genetics,  Inc., 


Miiuietonka.  Minnesota,  and  to  work 
with  these  clones  under  Pi  containment 
conditions.  Approval  is  contingent  upon 
review  of  data  on  infectivity  testing  of 
the  clones  by  a working  group  of  the 
RAC. 

Appendix  E. — Certified  Host-Vector 
Systems 

While  many  experiments  using  E.  coli 
K-12.  Soccharomyces  serevisiae  and 
Bacillus  subtilis  are  currently  exempt 
from  the  Guidelines  under  Exemption 
Ill-D-5,  some  derivatives  of  these  host- 
vector  systems  were  previously 
classified  as  HVl  or  HV2.  A listing  of 
those  systems  follows. 

HVl.  The  following  plasmids  are 
accepted  as  the  vector  components  of 
certified  B.  subtilis  HVl  systems: 
pUBllO,  pCl94.  pSl94.  pSA2100,  pEl94. 
pTl27.  pUBll2,  pC221.  pG223.  and 
pAfil24.  B.  subtilis  strains  RUB  331  and 
BGSC  1S53  have  been  certified  as  the 
host  component  of  HVl  systems  based 
on  these  plasmids. 

HV2.  The  asporogenic  mutant 
derivative  of  Bacillus  subtilis,  ASB  296, 
with  the  following  plasmids  as  the 
vector  component:  pUBllO,  pGl94, 
pSl94.  pSA2100.  pEl94.  pTl27.  pUB112, 
pC221,  pC223,  and  pABl24. 

HV2.  The  following  sterile  strains  of 
Saccharomyces  cerevisiae,  all  of  which 
have  the  ste-VC9  mutation.  SHYl, 

SHY2,  SHY3.  and  SHY4.  The  following 
plasmids  are  certified  for  use:  Ylpl, 
YEp2.  YEp4.  YIp5.  YEpd.  YRp7,  YEp20. 
YEp21.  YEp24.  Ylp25.  Ylp26.  YIp27, 
Ylp28.  Ylp29.  Ylp30,  Ylp31.  YIp32.  and 
Ylp33. 

EK2  Plasmid  Systems.  The  E.  coli 
K-12  strain  chi-1776.  The  following 
plasmids  are  certified  for  use:  pSClOl, 
pMBg.  pBR313.  pBR322.  pDH24.  pBR325, 
pBR327,  pGLlOl,  pHBl.  The  following  E. 
coli/S.  cerevisiae  hybrid  plasmids  are 
certified  as  EK2  vectors  when  used  in  E. 
coli  chi-1776  or  in  the  sterile  yeast 
strains,  SHYl.  SHY2,  SHY3.  and  SHY4: 
Ylpl.  YEp2,  YEp4.  YIp5.  YEp6.  YRp7, 
YEp20.  YEp21.  YEp24.  Ylp25.  Ylp20. 
Ylp27.  Ylp28.  YIp29.  Ylp30,  YIp31.  YIp32, 
YIp33. 

EK2  Bacteriophage  Systems.  The 
followirig  are  certified  EK2  systems 
based  on  bacteriophage  lambda: 

Vector  end  Host 
Xgt  WES.AB— DPSOsupF 
Xgl  WfiS.XB*— DPSOsupP 
XgtZ)V'/r.XB’ — E.  coli  K-12 
XgtALO.XB— DPSOsupF 
Charon  3A — DP50  or  DPSOsupF 
Charon  4A — DP50  or  DPSOsupF 
Charon  16A — DP50  or  DPSOsupF 
Charon  21 A — DPSOsupF 
Charon  23A — DPSO  or  DPSOsupF 
Charon  24A — DPSO  or  DPSOsiipF 
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E.  coli  K-12  strains  chi-2447  and  chi- 
2281  are  certified  for  use  with  lambda 
vectors  that  are  certified  for  use  with 
strain  DP50  or  DPSOsupF  provided  that 
the  su-strain  not  be  used  as  a 
propagation  host. 

Additional  certified  host-vector 
systems. 

HVl — ^The  following  specified  strains 
of  Neurospora  crassa  which  have  been 
modified  to  prevent  aerial  dispersion: 

Ini  (inositolless)  strains  37102,  37401, 
46316,  64001,  and  89601. 

Csp-1  strain  UCLA37  and  csp-2  strains 
FS  590,  UCLAlOl  (these  are  conidial 
separation  mutants). 

Eas  strain  UCLAlOl  (an  “easily 
wettable”  mutant). 

HVl — ^The  following  Streptomyces 
species:  Streptomyces  coelicolor,  S. 
lividans,  S.  parvulus,  and  S.  griseus.  The 
following  are  accepted  as  vector 
components  of  certified  Streptomyces 
HVl  systems:  Streptomyces  plasmids 
SCP2,  SLPl.2,  pIJlOl,  actinophage  phi 
C31,  and  their  derivatives. 

HVl — Pseudomonas  putida  strain 
KT2440  with  plasmid  vectors  pKT262, 
pKT263,  and  pKT264. 

Appendix  F. — Containment  Conditions 
for  Cloning  of  Genes  Coding  for  the 
Biosynthesis  of  Molecules  Toxic  for 
Vertebrates 

Appendix  F-I.  General  Information. 
Appmdix  F specifies  the  containment  to 
be  used  for  the  deliberate  cloning  of 
genes  coding  for  the  biosynthesis  of 
molecules  toxic  for  vertebrates.  Cloning 
of  genes  coding  for  molecules  toxic  for 
vertebrates  that  have  an  LDso  of  less 
than  100  nanograms  per  kilogram  body 
weight  (e.g.,  microbial  toxins  such  as  the 
botulinum  toxins,  tetanus  toxin, 
diphtheria  toxin.  Shigella  dysenteriae 
neurotoxin)  is  prohibited.  No  specific 
restrictions  shall  apply  to  the  cloning  of 
genes  if  the  protein  specified  by  the  gene 
has  an  LDso  of  100  micrograms  or  more 
per  kilogram  of  body  weight. 
Experiments  involving  genes  coding  for 
toxic  molecules  with  an  LDso  of  100 
micrograms  or  less  per  kilogram  body 
weight  shall  be  registered  with  ORDA 
prior  to  initiating  the  experiments.  A list 
of  toxic  molecules  classified  as  to  LDso 
is  available  from  ORDA.  Testing 
procedures  for  determining  toxicity  of 
toxic  molecules  not  on  the  list  are 
available  from  ORDA.  The  results  of 
such  tests  shall  be  forwarded  to  ORDA, 
which  will  consult  with  an  ad  hoc 
working  group  on  toxic  molecules  prior 
to  inclusion  of  the  molecule  on  the  list. 
(See  Section  IV-C-l-b-{2)-(e).) 

Appendix  F-II.  Containment 
Conditions  for  Cloning  of  Toxic 
Molecule  Genes  in  E.  coli  K-12. 


Appendix  F-II-A.  Cloning  of  genes 
coding  for  molecules  toxic  for 
vertebrates  that  have  an  LDm  in  the 
range  of  100  nanograms  to  1000 
nanograms  per  kilogram  body  weight 
(e.g.,  abrin,  Clostridium  perfringens 
epsilon  toxin)  may  proceed  under 
P2  H-  EK2  or  P3  + ^1  containment 
conditions. 

Appendix  F-II-B.  Cloning  of  genes  for 
the  biosynthesis  of  molecules  toxic  for 
vertebrates  with  an  LDm  in  the  range  of 
1 microgram  to  100  micrograms  per 
kilogram  body  weight  may  proceed 
under  Pi  -|-  1^1  containment  conditions 
(e.g.,  Staphylococcus  aureus  alpha  toxin. 
Staphylococcus  aureus  beta  toxin,  ricin. 
Pseudomonas  aeruginosa  exotoxin  A, 
Bordatella  pertussis  toxin,  the  lethal 
factor  of  Bacillus  anthracis,  the 
Pasteurella  pestis  murine  toxins,  the 
oxygen-labile  hemolysins  such  as 
streptolysin  O,  and  certain  neurotoxins 
present  in  snake  venoms  and  other 
venoms). 

Appendix  F-II-C.  Some  enterotoxins 
are  substantially  more  toxic  when 
administered  enterally  than 
parenterally.  The  following  enterotoxins 
shall  be  subject  to  Pi  -|-  EKl 
containment  conditions:  cholera  toxin, 
■the  heat  labile  toxin  of  E.  coli, 

Klebsiella,  and  other  related  proteins 
that  may  be  identified  by  neutralization 
with  an  antiserum  monospecific  for 
cholera  toxin,  and  the  heat  stable  toxins 
of  E.  coli  and  of  Yersinia  enterocolitica. 

Appendix  F-III.  Containment 
Conditions  for  Cloning  of  Toxic 
Molecule  Genes  in  Organisms  Other 
than  E.  cali  K-12.  Requests  involving  the 
cloning  of  genes  coding  for  modecules 
toxic  for  vertebrates  in  host-vector 
systems  other  than  E.  coli  K-12  will  be 
evaluated  by  ORDA,  which  will  consult 
with  the  ad  hac  working  group  on  toxic 
molecules.  (See  Section  IV-C-l-b-(3)- 

(f).) 

Appendix  F-LV.  Specific  Approvals. 

Appendix  F-IV-A.  Permission  is 
granted  to  clone  the  Exotoxin  A gene  of 
Pseudomonas  aeruginosa  under  Pi 
conditions  in  Pseudomonas  aeruginosa. 

Appendix  F-IV-B.  The  pyrogenic 
endotoxin  type  A (Tox  A)  gene  of 
Staphylococcus  aureus  may  be  cloned  in 
an  HV2  Bacillus  subtilis  host- vector 
system  under  P3  containment 
conditions. 

Appendix  F-IV-C.  Permission  is 
granted  to  clone  in  E.  coli  K-12,  in  high 
containment  Building  550  at  the  Fredrick 
Cancer  Research  Facility,  restriction 
fragments  of  Corynephoge  Beta  carrying 
the  structural  gene  for  diphtheria  toxin. 
Laboratory  practices  and  containment 
equipment  are  to  be  speciHed  by  the 
IBC. 


Appendix  F-IV-D.  The  genes  coding 
for  the  Staphylococcus  aureus 
determinants.  A,  B,  and  F,  which  may  be 
implicated  in  toxic  shock  syndrome, 
may  be  cloned  in  E.  coli  K-12  under  P2 
+ EKl  conditions.  The  Staphylococcus 
aureus  strain  used  as  the  donor  is  to  be 
alpha  toxin  minus.  It  is  suggested  that,  if 
possible,  the  donor  Staphylococcus 
aureus  strain  should  lack  other  toxins 
with  LDsoS  in  the  range  of  one 
microgram  per  kilogram  body  weight, 
such  as  the  exfoliative  toxin. 

Appendix  F-IV-E.  Fragments  F-1,  F-2, 
and  F-3  of  the  diphtheria  toxin  gene 
(tox)  may  be  cloned  in  F.  coli  K-12 
under  PI  -|-  EKl  containment  conditions. 
Fragment  F-1  and  fragment  F-2  both 
contain  (i)  some  or  all  of  the 
transcriptional  control  elements  of  tox, 
(ii)  the  signal  peptide,  and  (iii)  fragment 
A (the  center  responsible  for  ADP- 
ribosylation  of  elongation  factor  2). 
Fragment  F-3  codes  for  most  of  the  non- 
toxic fragment  B of  the  toxin,  and 
contains  no  sequences  coding  for  any 
portion  of  the  enzymatically-active 
fragment  A moiety. 

Appendix  F-IV-F.  The  gene(s)  coding 
for  a toxin  (designated  LT-like)  isolated 
from  E.  coli  which  is  similar  to  the  E. 
coli  heat  labile  enterotoxin  (LT)  with 
respect  to  its  activities  and  mode  of 
action,  but  is  not  neutralized  by 
antibodies  against  cholera  enterotoxin 
or  against  LT  from  human  or  porcine  E. 
coli  strains  and  sequences  homologous 
to  the  E.  coli  LT-like  toxin  gene  may  be 
cloned  under  Pi  -F  EKl  conditions. 

Appendix  F-IV-G.  Genes  from  Vibrio 
fluvialis.  Vibrio  mimicus  and  non  0-1 
Vibrio  cholerae,  specifying  virulence 
factors  for  animals,  may  be  cloned 
under  PI  + EKl  conditions.  The 
virulence  factors  to  be  cloned  will  be 
selected  by  testing  fluid  induction  in 
suckling  mice  and  Y-1  mouse  adrenal 
cells. 

Appendix  G. — Physical  Containment 

Appendix  G-I.  Standard  Practices 
and  Training.  The  first  principle  of 
containment  is  a strict  adherence  to 
good  microbiological  practices  [1-10]. 
Consequently,  all  personnel  directly  or 
indirectly  involved  in  experiments  on 
recombinant  DNAs  must  receive 
adequate  instruction.  (See  Sections  FV- 
B-l-e  and  IV-B-5-d.)  This  shall,  as  a 
minimum,  include  instructions  in  aseptic 
techniques  and  in  the  biology  of  the 
organisms  used  in  the  experiments,  so 
that  the  potential  biohazards  can  be 
understood  and  appreciated. 

Any  research  group  working  with 
agents  with  a known  or  potential 
biohazard  shall  have  an  emergency  plan 
which  describes  the  procedures  to  be 
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followed  if  an  accident  contaminates 
personnel  or  the  environment.  The 
principal  investigator  must  ensure  that 
everyone  in  the  laboratory  is  familiar 
with  both  the  potential  hazards  of  the 
work  and  the  emergency  plan.  (See 
Sections  IV-B-3— d and  fV-B-S^.)  If  a 
research  group  is  working  with  a known 
pathogen  where  there  is  an  elective 
vaccine  it  should  be  made  available  to 
all  workers.  Where  serological 
monitoring  is  clearly  appropriate  it  shall 
be  provided.  (See  Section  IV-B-l-f.) 

The  "Laboratory  Safety  Monograph", 
available  from  ORDA.  describes 
practices,  equipment,  and  facilities  in 
detail. 

Appendix  C-II.  Phytica!  Containment 
Leveii.  The  objective  of  physical 
containment  is  to  confine  organisms 
containing  recombinant  DNA  molecules, 
and  thus  to  reduce  the  potential  for 
exposure  of  the  laboratory  worker, 
persons  outside  of  the  laboratory,  and 
the  environment  to  organisms  containing 
recombinant  DNA  molecules.  Physical 
containment  is  achieved  through  the  use 
of  laboratory  practices,  containment 
equipment,  and  special  laboratory 
design.  Emphasis  is  placed  on  primary 
means  ef  physical  containment  which 
are  provided  by  laboratory  practices 
and  containment  equipment.  Special 
laboratory  design  provides  s secondary 
means  of  protection  against  the 
accidental  release  of  organisms  outside 
the  laboratory  or  to  the  environment. 
Special  laboratory  design  is  used 
primarily  in  facilities  in  which 
experiments  of  moderate  to  high 
potential  hazards  are  perform^. 

Combinations  of  laboratory  practices, 
containment  equipment,  and  special 
laboratory  design  can  be  made  to 
achieve  different  levels  of  physical 
containment  Four  levels  of  physical 
containment  which  are  designated  as 
Pi.  P2,  P3,  snd  P4.  are  described.  It 
should  be  emphasized  that  the 
descriptions  and  assignments  of 
physical  contaiiunent  detailed  below  are 
based  on  existing  approaches  to 
containment  of  pathogenic  organisms. 
For  example,  the  "Classification  of 
Etiologic  Agents  on  the  Basis  of 
Hazard."  (2|  prepared  by  the  Centers  for 
Disease  Control  describes  four  general 
levels  which  roughly  correspond  to  our 
descriptions  for  Pi,  P2.  P3.  and  P4:  and 
the  National  Cancer  Institute  describes 
three  levels  for  research  on  oncogenic 
viruses  which  roughly  correspond  to  our 
P2.  P3.  and  P4  levels.  (3) 

It  is  recognized  that  several  different 
combinations  of  laboratory  practices, 
containment  equipment,  and  special 
laboratory  design  may  be  appropriate 
for  containment  of  specific  research 
activities.  The  Guidelines,  therefore. 


allow  alternative  selections  of  primary 
containment  equipment  within  facilities 
that  have  been  designed  to  provide  P3 
and  P4  levels  of  physical  containment. 
The  selection  of  alternative  methods  of 
primary  containment  is  dependent, 
however,  on  the  level  of  biological 
containment  provided  by  the  host-vector 
system  used  in  the  experiment. 
Consideration  will  also  be  given  by  the 
Director,  NIH,  «vith  the  advice  of  the 
Recombinant  DNA  Advisory  Committee 
to  other  combinations  which  achieve  an 
equivalent  level  of  containment.  (See 
Section  IV-C-l-b-(2Hb).) 

Appendix  G-II-A.  Pi  Level. 

Appendix  C-U-A-1.  Laboratory 
PracUcee. 

Appendix  C-II-A-l-a.  Laboratory 
doors  shall  be  kept  closed  while 
experiments  are  in  progress. 

Appendix  C-II-A-l-b.  Work  surfaces 
shall  be  decontaminated  daily,  and 
immediately  following  spills  of 
organisms  containing  recombinant  DNA 
molecules. 

Appendix  C-Il-A-l-c.  All  biological 
wastes  shall  be  decontaminated  before 
disposal  Other  contaminated  materials, 
such  as  glassware,  animal  cages,  and 
laboratory  equipment,  shall  be 
decontaminated  before  washing,  reuse, 
or  disposal. 

Appendix  C-ll-A-l-d.  Mechanical 
ipetting  devices  shall  be  used:  pipetting 
y mouth  is  prohibited. 

Appendix  C-D-A-l-e.  Eating, 
drinking,  smoking,  and  storage  of  foods 
are  not  permitted  in  the  laboratory  area 
in  which  recombinant  DNA  materials 
are  handled. 

Appendix  G-fl-A-l-f.  Persons  shall 
wash  their  hands  after  handling 
organisms  containing  recombinant  DNA 
molecules  and  when  they  leave  the 
laboratory. 

Appendix  C-H-A-l-g.  Care  shall  be 
taken  in  the  conduct  of  all  procedures  to 
minimize  the  creation  of  aerosols. 

Appendix  G-D-A-l-h.  Contaminated 
materials  that  are  to  be  decontaminated 
at  a site  away  from  the  laboratory  shall 
be  placed  in  a durable  leakproof 
container,  which  is  closed  before 
removal  from  the  laboratory. 

Appendix  C-Il-A-l-i.  An  insect  and 
rodent  control  program  shall  be 
instituted. 

Appendix  G-O-A-l-j.  The  use  of 
laboratory  gowns,  coats,  or  uniforms  is 
discretionary  with  the  laboratory 
supervisor. 

Appendix  G-II-A-l-k.  Use  of  the 
hyp^ermic  needle  and  syringe  shall  be 
avoided  when  alternative  methods  are 
available. 

Appendix  C-U-A-l-l.  The  laboratory 
shall  be  kept  neat  and  clean. 


Appendix  C-II-A-2.  Containment 
Equipment.  Special  containment 
equipment  is  not  required  at  the  Pi  level. 

Appendix  G-II-A-3.  Special 
Laboratory  Design.  Special  laboratory 
design  is  not  required  at  the  Pi  level. 

Appendix  G-Il-B.  P2  Level. 

Appendix  G-II-B-1.  Laboratory 
Practices. 

Appendix  G-II-B-l-a.  Laboratory 
doors  shall  be  kept  closed  while 
experiments  are  in  progress. 

Appendix  G-II-B-1 -b.  Work  surfaces 
shall  be  decontaminated  daily,  and 
Immediately  following  spills  of 
organisms  containing  recombinant  DNA 
molecules. 

Appendix  G-II-B-l-c.  All  laboratory 
wastes  shall  be  steam-sterilized 
(autoclaved)  before  disposal.  Other 
contaminated  materials  such  as 
glassware,  animal  cages,  laboratory 
equipment  and  radioactive  wastes  shall 
be  decontaminated  by  a means 
demonstrated  to  be  effective  before 
washing,  reuse,  or  disposal 

Appendix  G-II-B-l-d.  Mechanical 
pipetting  devices  shall  be  used:  pipetting 
by  mouth  is  prohibited. 

Appendix  G-II-B-l-e.  Eating, 
drinking,  smoking,  and  storage  of  food 
are  not  permitted  in  the  laboratory  area 
in  which  recombinant  DNA  materials 
are  handled. 

Appendix  G-II-B-l-f.  Persons  shall 
wash  their  hands  after  handling 
organisms  contaiiUng  recombinant  DNA 
molecules  and  when  they  leave  the 
laboratory. 

Appendix  G-Il-B-l-g.  Care  shall  be 
exercised  to  minimize  the  creation  of 
aerosols.  For  example,  manipulations 
such  as  inserting  a hot  inoculating  loop 
or  needle  into  a culture,  flaming  an 
inoculation  loop  or  needle  so  that  it 
splatters,  and  forceful  ejection  of  fluids 
from  pipettes  or  syringes  shall  be 
avoided 

Appendix  Q-U-B-l-h.  Contaminated 
materials  that  are  to  be  steam  sterilized 
(autoclaved)  or  decontaminated  at  a site 
away  from  the  laboratory  shall  be 
placed  in  a durable  leak-proof  container, 
which  is  closed  Mfore  removal  from  the 
laboratory. 

Appendix  G-Il-B-l-i.  Only  persons 
who  have  been  advised  of  the  nature  of 
the  research  being  conducted  shall  enter 
the  laboratory. 

Appendix  G-U-B-l-j.  The  universal 
biohazard  sign  shall  be  posted  on  all 
laboratory  access  doors  when 
experiments  requiring  P2  containment 
are  in  progress.  Freezers  and 
refrigerators  or  other  units  used  to  store 
organisms  containing  recombinant  DNA 
molecules  shall  also  be  posted  with  the 
universal  biohazard  sign. 
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Appendix  G-U-B-l-k.  An  insect  and 
rodent  control  program  shall  be 
instituted. 

Appendix  G-Q-B-1^.  The  use  of 
laboratory  gowns,  coats,  or  uniforms  is 
required.  Laboratory  clothing  shall  not 
be  worn  to  the  lunch  room  or  outside  of 
the  building  in  which  the  laboratory  is 
located. 

Appendix  G-lI-B-l-m.  Animals  not 
related  to  the  experiment  shall  not  be 
permitted  in  the  laboratory. 

Appendix  G-11-B-l-n.  Use  of  the 
hypodermic  needle  and  syringe  shall  be 
avoided  when  alternative  methods  are 
available. 

Appendix  G-II-B-l-o.  The  laboratory 
shall  be  kept  neat  and  clean. 

Appendix  G-Il-B-l-p.  Experiments  of 
lesser  biohazard  potential  can  be 
carried  out  concurrently  in  carefully 
demarcated  areas  of  the  same 
laboratory. 

Appendix  G-U-B-2.  Containment 
Equipment.  Biological  safety  cabinets 
[12]  shall  be  used  to  contain  aerosol- 
producing  equipment,  such  as  blenders, 
lyophilizers,  sonicators,  and  centrifuges, 
when  used  to  process  organisms 
containing  recombinant  DNA  molecules, 
except  where  equipment  design 
provides  for  containment  of  the 
potential  aerosol.  For  e^cample;  a 
centrifuge  may  be  operated  in  the  open 
if  a sealed  head  or  safety  centrifuge 
cups  are  used. 

Appendix  G-II-B-3.  Special 
Laboratory  Design.  An  autoclave  for 
sterilization  of  wastes  and  contaminated 
materials  shall  be  available  in  the  same 
building  in  which  organisms  containing 
recombinant  DNA  molecules  are  used. 

Appendix  G-II-C.  P3  Level. 

Appendix  G-U-Ol.  Laboratory 
Practices. 

Appendix  G-II-C-l-a.  Laboratory 
doors  shall  be  kept  closed  while 
experiments  are  in  progress. 

Appendix  G-Il-C-l-b.  Work  surfaces 
shall  be  decontaminated  following  the 
completion  of  the  experimental  activity, 
and  immediately  following  spills  of 
organisms  containing  recombinant  DNA 
molecules. 

Appendix  G-II-C-l-c.  All  laboratory 
wastes  shall  be  steam-sterilized 
(autoclaved)  before  disposal.  Other 
contaminate  materials,  such  as 
glassware,  animal  cages,  laboratory 
equipment,  and  radioactive  wastes, 
shall  be  decontaminated  by  a method 
demonstrated  to  be  effective  before 
washing,  reuse,  or  disposal. 

Appendix  G-H-C-l-d.  Mechanical 
pipetting  devices  shall  be  used;  pipetting 
by  mouth  is  prohibited. 

Appendix  G-II-C-l-e.  Eating, 
drinking,  smoking,  and  storage  of  food 
are  not  permitted  in  the  laboratory  area 


in  which  recombiant  DNA  materials  are 
handled. 

Appendix  G-II-C-l-f.  Persons  shall 
wash  their  hands  after  handling 
organisms  containing  recombinant  DNA 
molecules  and  when  they  leave  the 
laboratory. 

Appendix  G-U-C-l-g.  Care  shall  be 
exercised  to  minimize  Oie  creation  of 
aerosols.  For  example,  manipulations 
such  as  inserting  a hot  inoculating  loop 
or  needle  into  a culture,  flaming  an 
inoculation  loop  or  needle  so  that  it 
splatters,  and  forceful  ejection  of  fluids 
from  pipettes  or  syringes  shall  be 
avoided. 

Appendix  G-II-C-1^.  Contaminated 
materials  that  are  to  be  steani-sterilized 
(autoclaved)  or  decontaminated  at  a site 
away  from  ^e  laboratory  shall  be  place 
in  a durable  leak-proof  container,  which 
is  closed  before  removal  from  the 
laboratory. 

Appendix  G-H-C-l-i.  Entry  into  the 
laboratory  shall  be  through  a controlled 
access  area.  Only  persons  who  have 
been  advised  of  the  nature  of  the 
research  being  conducted  shaU  enter  the 
controlled  access  area.  Only  persons 
required  on  the  basis  of  program  or 
support  needs  shall  be  authorized  to 
enter  the  laboratory.  Such  persons  shall 
be  advised  of  the  nature  of  the  researdi 
being  conducted  before  entry,  and  shall 
comply  with  all  required  entry  and  exit 
procedures. 

Appendix  G-U-C-l-j.  Persons  under 
16  years  of  age  shall  not  enter  the 
laboratory. 

Appendix  G-II-C-l-k.  The  universal 
biohazard  sign  shall  be  posted  on  the 
controlled  access  area  door  and  on  all 
laboratory  doors  when  experiments 
requiring  P3-level  containment  are  in 
progress.  Freezers  and  refrigerators  or 
other  units  used  to  store  organisms 
containing  recombinant  DNA  molecules 
shall  also  be  posted  with  the  universal 
biohazard  sign. 

Appendix  G-D-C-l-l.  An  insect  and 
rodent  control  program  shall  be 
instituted. 

Appendix  G-II-C-l-m.  Laboratory 
clothing  that  protects  street  clothing 
(e.g.,  long-sleeve  solid-front  or  wrap- 
around gowns,  no-button  or  slipover 
jackets)  shall  be  worn  in  the  laboratory. 
Front-button  laboratory  coats  are 
unsuitable.  Laboratory  clothing  shall  not 
be  worn  outside  the  laboratory  and  shall 
be  decontaminated  before  it  is  sent  to 
the  laundry. 

Appendix  G-II-C-l-n.  Raincoats, 
overcoats,  topcoats,  coats,  hats,  caps, 
and  such  street  outer-wear  shall  not  be 
kept  in  the  laboratory. 

Appendix  G-II-C-l-o.  Gloves  shall  be 
worn  when  handling  materials  requiring 
P3  containment.  They  shall  be  removed 


aseptically  immediately  after  the 
handling  procedure  and 
decontaminated. 

Appendix  G-II-C-l-p.  Animals  and 
plants  not  related  to  the  experiment 
shall  not  be  permitted  in  the  laboratory. 

Appendix  G-II-C-l-q.  Vacuum 
outlets  shall  be  protected  by  Biter  and 
liquid  disinfectant  traps. 

Appendix  G-II-C-l-r.  Use  of 
hypodermic  needle  and  syringe  shall.be 
avoided  when  alternative  methods  (Sre 
available. 

Appehdix  G-II-C-l-s.  The  laboratory 
shall  be  kept  neat  and  clean. 

Appendix  G-II-C-l-t.  If  experiments 
involving  other  organisms  which  require 
lower  levels  of  containment  are  to  be 
conducted  in  the  s£ime  laboratory 
concurrently  with  experiments  requiring 
P3-level  physical  containment,  they 
shall  be  conducted  in  accordance  with 
all  P3-level  laboratory  practices. 

Appendix  G-II-C-2.  Containment 
Equipment. 

Appendix  G-Il-C-2-a.  Biological 
safety  cabinets  [12]  shall  be  used  for  all 
equipment  and  manipulations  that 
produce  aerosols — e.g.,  pipetting, 
dilutions,  transfer  operations,  plating, 
flaming,  grinding,  blending,  drying, 
sonicating,  shaking,  centrifuging — ^where 
these  procedures  involve  organisms 
containing  recombinant  DNA  molecules, 
except  where  equipment  design 
provides  for  containment  of  the 
potential  aerosol. 

Appendix  G-II-C-2-b.  Laboratory 
animals  held  in  a P3  area  shell  be 
housed  in  partial-containment  caging 
systems,  such  as  Horsfall  units  [11], 
open  cages  placed  in  ventilated 
enclosures,  solid-wall  and  -bottom  cages 
covered  by  filter  bonnets,  or  solid-wall 
and  -bottom  cages  placed  on  holding 
racks  equipped  with  ultraviolet 
radiation  lamps  and  reflectors.  (Note: 
Conventional  caging  systems  may  be 
used,  provided  that  all  personnel  wear 
appropriate  personal  protective  devices, 
liiese  shall  include,  at  a minimum, 
wrap-around  gowns,  head  covers, 
gloves,  shoe  covers,  and  respirators.  All 
personnel  shall  shower  on  exit  from 
areas  where  these  devices  are  required.) 

Appendix  G-II-C-2-c.  Alternative 
Selection  of  Containment  Equipment. 
Experimental  procedures  involving  a 
host-vector  system  that  provides  a one- 
step  higher  level  of  biological 
containment  than  that  specified  can  be 
conducted  in  the  P3  laboratory  using 
containment  equipment  speciffed  for  the 
P2  level  of  physical  containment. 
Experimental  procedures  involving  a 
host-vector  system  that  provides  a one- 
step  lower  level  of  biological 
containment  than  that  speciBed  can  be 
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conducted  in  the  P3  laboratory  using  Alternative  combinations  of 
containment  equipment  specified  for  the  . containment  safeguards  are  shown  in 
P4  level  of  physical  containment.  Table  1. 


Table  I.— Possible  Combinations  Of  Containment  Safequaaos 
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P* 

Pi 

Pi 

HV2 
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Appendix  G-D-C-3.  Special 
Laboratory  Design. 

Appendix  G-U-C-3-«.  The  laboratory 
shall  be  separated  by  a controlled 
access  area  from  areas  that  are  open  to 
unrestricted  traffic  flow.  A controlled 
access  area  is  an  anteroom,  a chanM 
room,  an  air  lock  or  any  other  double- 
door arrangement  that  separates  the 
laboratory  from  areas  open  to 
unrestricted  tragic  flow. 

Appendix  C-U-C-9^.  Tha  surfaces  of 
walls,  floors,  and  ceilings  shall  be 
readily  cleanable.  Penetrations  through 
these  surfaces  shall  be  sealed  or 
capable  of  being  sealed  to  facilitate 
space  decontamination. 

Appendix  G-n-C-3-c  A foot-,  elbow-, 
or  automatically-operated  hand-washing 
facility  shall  be  provided  near  each 
primary  laboratory  exit  area. 

Appendix  C-Il-C-3-d.  Windows  in 
the  laboratory  shall  be  sealed. 

Appendix  C-O-C-3-e.  An  autoclave 
for  sterilization  of  wastes  and 
contaminated  materials  shall  be 
available  in  the  same  building  (and 
preferably  within  the  controlled 
laboratory  area)  in  which  organisms 
containing  recombinant  DNA  molecules 
are  used. 

Appendix  C-II-C-3-f.  The  laboratory 
shall  have  a ventilation  system  that  is 
capable  of  controlling  air  movement. 

The  movement  of  air  shall  be  from  areas 
of  lower  contamination  potential  to 
areas  of  higher  contamination  potential 
(I.e..  from  the  controlled  access  area  to 
the  laboratory  area).  If  the  ventilation 
system  provides  positive  pressure 
supply  air,  the  system  shall  operate  in  a 
manner  that  prevents  the  reversal  of  the 
direction  of  air  movement  or  shall  be 
equipped  with  an  alarm  that  would  be 
actuated  in  the  event  that  reversal  in  the 
direction  of  air  moveoMot  were  to  occur. 
The  exhaust  air  from  the  laboratory  area 
shall  not  be  recirculated  to  other  areas 
of  the  building  unless  the  exhaust  air  is 
Altered  by  HEPA  Alters  or  equivalent. 
The  exhaust  air  from  the  labwatory  area 


can  be  discharged  to  the  outdoors 
without  flltration  or  other  mecms  for 
effectively  reducing  an  accidental 
aerosol  burden  provided  that  it  can  be 
dispersed  clear  of  occupied  buildings 
and  air  intakes. 

Appendix  C-Il-C-3-g.  The  treated 
exhaust-air  from  Class  I and  Class  U 
biological  safety  cabinets  [12]  may  be 
discharged  kither  to  the  laboratory  or  to 
the  outdoors.  The  treated  exhaust-air 
from  a Class  III  cabinet  shall  be 
discharged  directly  to  the  outdoors.  If 
the  treated  exhaust-air  from  these 
cabinets  is  to  be  discharged  to  the 
outdoors  through  a building  exhaust  air 
system.  It  shall  be  connected  to  this 
system  so  as  to  avoid  any  Interference 
with  the  air  balance  of  the  cabinet  and 
the  building  ventilation  system. 

Appendix  C-II-D.  P4  Level. 

Appendix  C-II-D-1.  Laboratory 
Practices. 

Appendix  G-O-D-l-a.  Laboratory 
doors  shall  be  kept  closed  while 
experiments  are  in  progress. 

Appendix  C-D-O-l-b.  Work  surfaces 
shall  be  decontaminated  following  the 
completion  of  the  experimental  activity 
and  inrmediately  follo%ving  spills  of 
organisms  containing  recombinant  DNA 
molecules. 

Appendix  C-Il-D-l-c  All  laboratory 
wastes  shall  be  steam-sterilized 
(autoclaved)  before  disposal.  Other 
contaminated  materials  such  as 
glassware,  animal  cages,  laboratory 
equipmenL  and  radioactive  wastes  shall 
be  decontaminated  by  a method 
demonstrated  to  be  effective  before 
washing,  reuse,  or  dispose. 

Appendix  G-Il-D-l-d.  Mechanical 
pipetting  devices  shall  be  used:  pipetting 
by  mouth  Is  prohibited. 

Appendix  G-Il-D-l-e.  Eating, 
drinking,  smoking,  and  storage  of  food 
are  not  permitted  in  the  P4  facility. 

Appendix  G-II-D-l-f.  Persons  shall 
wash  their  hands  after  handling 
organisms  containing  rerombiant  DNA 


molecules  and  when  they  leave  the 
laboratory. 

Appendix  G-II-D-l-g.  Care  shall  be 
exercised  to  minimize  the  creation  of 
aerosols.  For  example,  manipulations 
such  as  inserting  a hot  inoculating  loop 
or  needle  into  a culture,  flaming  an 
inoculation  loop  or  needle  so  that  it 
splatters,  and  forceful  ejection  of  fluids 
from  pipettes  or  syringes  shall  be 
avoided. 

Appendix  G-II-D-l-h.  Biological 
materials  to  be  removed  from  the  P4 
facility  in  a viable  or  intact  state  shall 
be  transferred  to  a nonbreakable  sealed 
container,  which  is  them  removed  from 
the  P4  facility  through  a passthrough 
disinfectant  dunk  tank  or  fumigation 
chamber. 

Appendix  G-II-D-l-i.  No  materials, 
except  for  biological  materials  that  are 
to  remain  in  a viable  or  Intact  state, 
shall  be  removed  from  the  P4  facility 
unless  they  have  been  steam-sterilized 
(autoclaved)  or  decontaminated  by  a 
means  demonstrated  to  be  effective  as 
they  pass  out  of  the  P4  facility.  All 
wastes  and  other  materials  as  well  as 
equipment  not>damaged  by  high 
temperature  or  steam  shall  be  steam 
sterilized  in  the  double-door  autoclave 
of  the  P4  facility.  Other  materials  which 
may  be  damaged  by  temperature  or 
steam  shall  be  removed  from  the  P4 
facility  through  a passthrough 
fumigation  chamber. 

Appendix  G-II-D-l-j.  Materials 
within  the  Class  III  cabinets  shall  be 
removed  from  the  cabinet  system  only 
after  being  steam'Sterilized  in  an 
attached  double-door  autoclave  or  after 
being  contained  in  a nonbreakable 
sealed  container,  which  is  then  passed 
through  a disinfectant  dunk  tank  or  a 
fumigation  chamber. 

Appendix  G-D-D-l-k.  Only  persons 
whose  entry  into  the  P4  facility  is 
required  to  meet  program  or  support 
needs  shall  be  authorized  to  enter. 
Before  entering,  such  persons  shall  be 
advised  of  the  nature  of  the  research 
being  conducted  and  shall  be  instructed 
as  to  the  appropriate  safeguards  to 
ensure  their  safety.  They  shall  comply 
with  Instructions  and  all  other  requir^ 
procedures. 

Appendix  G-U-D-1-1.  Persons  under 
18  years  of  age  shall  not  enter  the  P4 
facility. 

Appendix  G-II-D-l-m.  Personnel 
shall  enter  into  and  exit  from  the  P4 
facility  only  through  the  clothing  chang< 
and  shower  rooms.  Personnel  shall 
shower  at  each  egress  from  the  P4 
facility.  Air  locks  shall  not  be  used  for 
personnel  entry  or  exit  except  for 
emergencies. 
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Appendix  G-II-4)-l-^.  Street  clothing 
shall  be  removed  in  the  outer  side  o£  the 
clothing-change  area  and  kept  there. 
Complete  laboratory  clothing,  including 
undergarments,  head  cover,  shoes,  and 
either  pants  and  shirts  or  jumpsuits, 
shall  be  used  by  all  persons  who  enter 
the  P4  facility.  Upon  exit,  personnel 
shall  store  this  clothing  in  lockers 
provided  for  this  purpose  or  discard  it 
into  collection  hampers  before  entering 
the  shower  area. 

Appendix  G-D-D-l-o.  The  universal 
biohazard  sign  is  required  on  the  P4 
facility  access  doors  and  on  all  interior 
doors  to  individual  laboratory  rooms 
where  experiments  are  conducted.  The 
sign  shall  also  be  posted  on  freezers, 
refrigerators,  or  oUier  units  used  to  store 
organisms  containing  recombinant  DNA 
molecules. 

Appendix  G-D-D-l-p.  An  insect  and 
rodent  control  program  shall  be 
instituted. 

Appendix  G-II-D-l-q.  Animals  and 
plants  not  related  to  the  experiment 
shall  not  be  permitted  in  the  laboratory 
in  which  the  experiment  is  being 
conducted. 

Appendix  G-Il-4}-lHr.  Vacuum  outlets 
shall  be  protected  by  filter  and  liquid 
disinfectant  traps. 

Appendix  G-II-D-l-s.  Use  of  the 
hypodermic  needle  and  syringe  shall  be 
avoided  when  alternate  methods  are 
available. 

Appendix  G-D-D-l-t.  The  laboratory 
shall  be  kept  neat  and  clean. 

Appendix  G-II-I>-l-u.  If  experiments 
involving  other  organisms  which  require 
lower  levels  of  containment  are  to  be 
conducted  in  the  P4  facility  concurrently 
with  experiments  requiring  P4-Ievel 
containment  they  shall  be  conducted  in 
accordance  with  all  P4-level  laboratory 
practices  specified  in  this  section. 

Appendix  G-II-D-2.  Containment 
Equipment. 

Appendix  G-II-D-2-a.  Experimental 
procedures  involving  organisms  that 
require  P-level  physical  containment 
shall  be  conducted  either  in  (i)  a Class 
in  cabinet  system  or  in  (ii)  Class  I or 
Class  n cabinets  that  are  located  in  a 
specially  designed  area  in  which  all 
personnel  are  required  to  wear  one- 
piece  positive-pressure  isolation  suits. 

Appendix  G-II-D-2-b.  Laboratory 
animals  involved  in  experiments 
requiring  P4-level  physical  containment 
shall  be  housed  either  in  cages 
contained  in  Class  ID  cabinets  or  in 
partial  containment  caging  systems 
(such  as  Horsfall  units  [11],  open  cages 
placed  in  ventilated  enclosures,  or  solid- 
wall  and  -bottom  cages  covered  by  filter 
bonnets,  or  solid-wall  and  -bottom  cages 
placed  on  holding  racks  equipped  with 
ultraviolet  irradiation  lamps  and 


reflectors]  that  are  located  in  a specially 
designed  area  in  which  all  personnel  are 
required  to  wear  one-piece  positive- 
pressure  suits. 

Appendix  G-II-D-2-c.  Alternative 
Selection  of  Containment  Equipment. 
Experimental  procedures  involving  a 
host-vector  system  that  provides  a one- 


Appendix  G-II-D-3.  Special 
Laboratory  Design. 

Appendix  G-II-D-3-a.  The  laboratory 
shall  be  located  in  a restricted-access 
facility  which  is  either  a separate 
building  or  a clearly  demarcated  and 
isolated  zone  within  a building. 
Clothing-change  areas  and  shower 
rooms  shall  be  provided  for  personnel 
entry  and  egress.  These  rooms  shall  be 
arranged  so  that  personnel  leave 
throu^  the  shower  area  to  the  change 
room.  A double-door  ventilated 
vestibule  or  ultraviolet  air  lock  shall  be 
provided  for  passage  of  materials, 
supplies,  and  equipment  which  are  not 
brought  into  the  P4  facility  through  the 
change  room  area. 

Appendix  G-II-D-3-b.  Walls,  floors, 
and  ceilings  of  the  P4  facility  are 
constructed  to  form  an  internal  shell 
which  readily  allows  vapor-phase 
decontamination  and  is  animal-  and 
insect-proof.  All  penetrations  through 
these  structures  and  surfaces  are  sealed. 
(The  integrity  of  the  walls,  floors, 
ceilings,  and  penetration'seals  should 
ensure  adequate  containment  of  a 
vapor-phase  decontaminant  imder  static 
pressure  conditions.  This  requirement 
does  not  imply  that  these  surfaces  must 
be  airtight.) 

Appendix  G-II-D-3-c.  A foot-,  elbow-, 
or  automatically-operated  handwashing 
facility  shall  be  provided  near  the  door 
within  each  laboratory  in  which 
experiments  involving  recombinant 
DNA  are  conducted  in  openface 
biological  safety  cabinets. 

Appendix  G-II-D-3-d.  Central 
vacuum  systems  are  permitted.  The 
system,  if  provided,  shall  not  serve 
areas  outside  the  P4  facility.  The 
vacuum  system  shall  include  in-line 
HEPA  filters  near  each  use  point  or 
service  cock.  The  filters  shall  be 


step  higher  level  of  biological 
containment  than  that  specified  can  be 
conducted  in  the  P4  facility  using 
containment  equipment  requirements 
specified  for  the  P3  level  of  physical 
containment.  Alternative  combinations 
of  containment  safeguards  are  shown  in 
Table  U. 


installed  so  as  to  permit  in-place 
decontamination  and  replacement. 
Water  supply,  liquid  and  gaseous 
services  provided  to  the  P4  facility  shall . 
be  protected  by  devices  that  prevent 
backflow. 

Appendix  G-II-D-3-e.  Drinking  water 
foimtains  shall  not  be  installed  in 
laboratory  or  animal  rooms  of  the  P4 
facility.  Foot-operated  water  fountains 
are  permitted  in  the  corridors  of  the  P4 
facility.  The  water  service  provided  to 
such  foimtains  shall  be  protected  from 
the  water  services  to  the  laboratory 
areas  of  the  P4  facility. 

Appendix  G-II-D-3-f.  Laboratory 
doors  shall  be  self-closing. 

Appendix  G-II-D-3-g.  A double-door 
autoclave  shall  be  provided  for 
sterilization  of  material  passing  out  of 
the  P4  facility.  The  autoclave  doors  shall 
be  interlocked  so  that  both  doors  will 
not  be  open  at  the  same  time. 

Appendix  G-II-D-3-h.  A pass-through 
dunk  tank  or  fumigation  chamber  shall 
be  provided  for  removal  fi'om  the  P4 
facility  of  material  and  equipment  that 
cannot  be  heat-sterilized. 

Appendix  G-II-D-3-i.  All  liquid 
effluents  fi'om  the  P4  facility  shall  be 
collected  and  decontaminated  before 
disposal.  Liquid  effluents  from  biological 
safety  cabinets  and  laboratory  sinks 
shall  be  sterilized  by  heat.  Liquid 
effluents  from  the  shower  and  hand 
washing  facilities  may  be  activitated  by 
chemical  treatment  HEPA  filters  shall 
be  installed  in  all  vents  from  effluent 
drains. 

Appendix  G-II-D-3-j.  An  individual 
supply  and  exhaust-air  ventilation 
system  shall  be  provided.  The  system 
shall  maintain  pressure  differentials  and 
directional  air  flow  as  required  to 
ensure  inflow  firom  areas  outside  the 
facility  toward  areas  of  highest  potential 


Table  II.— Possible  Combinations  of  Containment  Safeguards 


Classification  of  experiment 

Altamativa  combinations  of  physical  and  biological 
containment 

Biological 

contalnmsnt 

Physical  containment 

Biological ' 
containment 

Physical  containment 

Laboratory  design 
specified  for— 

Ijboratofy 
practtcM  9p6cttlod 
lor— 

Contoinfoont 
ipodfiod  lor— 

P4 

HV1 

P4 

PA 

PA 

HV1. 

HVi 

P4 

HV1 

P4 

P4  * 

P3 

‘See  Appendix  I for  description  of  blologicel  corrtainment 

’In  this  case  gloves  Shan  be  worn,  in  addttion  to  ttie  clothing  roquiramants  ^tecHled  In  Appendix  Q-ll-O-l-n. 
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risk  within  the  facility.  The  system  shall 
be  designed  to  prevent  the  reversal  of 
air  flow.  The  system  shall  sound  an 
alarm  in  the  event  of  system 
malfunction. 

Appendix  C-lI-D-3-k.  Air  within 
individual  laboratories  of  the  P4  facility 
may  recirculated  if  HEPA  filtered. 

Appendix  C-lI-D-3-1.  The  exhaust  air 
from  the  P4  facility  shall  be  HEPA 
filtered  and  discharged  to  the  outdoors 
so  that  it  is  dispersed  clear  of  occupied 
buildings  and  air  intakes.  The  filter 
chambers  shall  be  designed  to  allow  in 
$itu  decontamination  before  removal 
and  to  facilitate  certification  testing 
after  replacement. 

Appendix  G-(l-D-3-m.  The  treated 
exhaust-air  from  Class  I and  Class  II 
biological  safety  cabinets  |12|  may  be 
discharged  directly  to  the  laboratory 
room  envirorunent  or  to  the  outdoors. 
The  treated  exhaust-air  from  Class  III 
cabinets  shall  be  discharged  to  the 
outdoors.  If  the  treated  exhaust-air  from 
these  cabinets  is  to  be  discharged  to  the 
outdoors  through  the  P4  facility  exhaust 
air  system,  it  shall  be  connect^  to  this 
system  so  as  to  avoid  any  interference 
with  the  air  balance  of  the  cabinets  or 
the  facility  exhaust  air  system. 

Appendix  C-Il-D-3-n.  As  noted  In 
Appendix  C-II-I>-2-a.  the  P4  facility 
may  contain  specially  designed  areas  in 
which  all  persormel  are  required  to  wear 
one-piece  positive-pressure  isolation 
suits.  Such  areas  shall  be  airtight.  The 
exhaust-air  from  the  suit  area  shall  be 
filtered  by  two  sets  of  HEPA  filters 
installed  in  series,  and  a duplicate 
nitration  unit  and  exhaust  fan  shall  be 
provided.  The  air  pressure  within  the 
suit  area  shall  be  less  than  that  on  any 
adjacent  area.  An  emergency  lighting 
system,  communication  systems,  and 
power  source  shall  be  provided.  A 
double-door  autoclave  shall  be  provided 
for  sterilization  of  all  waste  materials  to 
be  removed  from  the  suit  area. 

Personnel  who  enter  this  area  shall 
wear  a one-piece  positive-pressure  suit 
that  is  ventilated  by  a life-support 
system.  The  life-suppoii  system  shall  be 
provided  with  alarms  and  emergency 
backup  air  Entry  to  this  area  is  through 
an  airlock  fitted  with  airtight  doors.  A 
chemical  shower  area  shall  be  provided 
to  decontaminate  the  surfaces  of  the  suit 
before  removal. 

Appendix  C-IH.  Footnotes  and  References  of 
Appendix  G 

1.  Laboratory  Safety  at  the  Center  for 


Disease  Control  (Sept.  1974).  U.S.  Department 
at  Health  Education  and  Welfare  Publication 
No.  CDC  75-8118. 

2.  Classification  of  Etiologic  Agents  on  the 
Basis  of  Hazard.  (4th  Edition,  july  1974).  U.S. 
Department  of  Health.  Education  and 
Welfare.  Public  Health  Service.  Centers  for 
Disease  Control.  Office  of  Biosafety.  Atlanta. 
Georgia  30333. 

3.  National  Cancer  Institute  Safety 
Standards  for  Research  Involving  Oncogenic 
Viruses  (Oct.  1974).  U S.  Department  at 
Health.  Education  and  Welfare  Publication 
No.  (NIH)  75-790. 

4.  National  Institutes  of  Health  Biohazards 
Safety  Guide  (1974).  U.S.  Department  of 
Health.  Education,  and  Welfare.  Public 
Health  Service.  National  Institutes  of  Health. 
U.S.  Government  Printing  Office.  Stock  No. 
1740-00383. 

5.  Biohazards  in  Biological  Research 
(1973).  A Heilman.  M N.  Oxman.  and  R 
Pollack  (ed.)  Cold  Spring  Harbor  Laboratory. 

8 Handbook  of  Laboratory  Safety  (1971). 
Second  Edition.  N.  V.  Steere  (ed.)  The 
Chemical  Rubber  Co..  Cleveland. 

7.  Bodily.  |.  L (1070).  General 
Administration  of  the  Laboratory.  H.  L 
Bodily.  E L Updyke.  and  |.  O.  Mason  (eds.). 
Diagnostic  Procedures  for  Bacterial.  Mycotic 
and  Parasitic  Infections.  American  Public 
Health  Association.  New  York.  pp.  11-28. 

8 Dariow.  H.  M.  (1080).  Safety  in  the 
Microbiological  Laboratory.  In  |.  R.  Norris 
and  D.  W.  Robbins  (ed.).  Method  in 
Microbiology.  Academic  Press.  Inc.  New 
York.  pp.  180-204. 

0.  The  Prevention  of  Laboratory  Acquired 
Infection  (1974).  C H.  Collins.  E G.  Hartley, 
and  R.  Pilsworth.  Public  Health  Laboratory 
Service.  Monograph  Series  No.  8 

18  Chatigny.  M.  A (1001).  Protection 
Against  Infection  in  the  Microbiological 
Laboratory:  Devices  and  Procedures.  In  W. 

W.  Umbreit  (ed.)  Advances  in  Applied 
Microbiology.  Academic  Press.  New  York. 

N Y.  3:131-102. 

11.  Horsfall.  F L.  jr..  and  |.  H.  Baner  (1940). 
Individual  Isolation  of  Infected  Animals  in  a 
Single  Room.  |.  Beet  40.  500-580. 

12.  Biological  safety  cabinets  referred  to  In 
this  section  are  classified  as  Class  1.  Class  ll. 
or  Class  III  cabinets.  A Class  / is  a ventilated 
cabinet  for  personnel  protection  having  an 
Inward  flow  of  air  away  from  the  operator. 
The  exhaust  air  from  this  cabinet  is  filtered 
through  a high -efficiency  particulate  air 
(HEPA)  Biter.  This  cabinet  is  used  in  three 
operaUonal  modes:  (1)  with  a full-width  open 
front  (2)  with  an  Installed  front  closure  panel 
(having  four  8inch  diameter  openings) 
without  gloves,  and  (3)  with  an  installed  front 
closure  panel  equipped  witli  arm-length 
rubber  gloves.  Ibe  face  velocity  of  the 
Inward  flow  of  air  through  the  full-width  open 
front  is  75  feel  per  mipule  or  greater. 

A Class  ll  cabinet  is  a ventilated  cabinet 
for  personnel  and  product  protection  having 
an  open  front  with  inward  air  flow  for 


personnel  protection,  and  HEPA  Tillered  mass 
recirculated  air  flow  for  product  protection. 
The  cabinet  exhaust  air  is  filtered  through  a 
HEPA  filter.  The  face  velocity  of  the  inward 
flow  of  air  through  the  full-width  open  front  ia 
75  feet  per  minute  or  greater.  Design  and 
performance  specifications  for  Class  I! 
cabinets  have  been  adopted  by  the  National 
Sanitation  Foundation.  Ann  Arbor.  Michigan. 
A Class  III  cabinet  is  a closed-front 
ventilated  cabinet  of  gas-light  construction 
which  provides  the  highest  lev*el  of  personnel 
protection  of  all  biohazard  safely  cabinets. 
The  interior  of  the  cabinet  is  protected  from 
contaminants  exterior  to  the  cabinet.  The 
cabinet  is  Tilled  with  arm-length  rubber 
gloves  and  is  operated  under  a negative 
pressure  of  at  least  0.5  Inches  water  gauge. 

All  supply  air  is  filtered  through  HEPA  filters. 
Exhaust  air  is  Tillered  through  two  HEPA 
filters  or  one  HEPA  filter  and  incinerator 
before  being  discharged  to  the  outside 
environment 

Appendix  H. — Shipment 

Recombinant  DNA  molecules 
contained  in  an  organism  or  vims  shall 
be  shipped  only  as  an  etiologic  agent 
under  requirements  of  the  U.S.  Public 
Health  Service,  and  the  U.S.  Department 
of  Transportation  (S  72.3.  Part  72.  Title 
42.  and  {(  173.386-.388.  Part  173.  Title 
49.  U.S.  Code  of  Federal  Regulations 
(CFR))  as  specified  below. 

Appendix  H-1.  Recombinant  DNA 
modecules  contained  in  an  organism  or 
vims  requiring  PI.  P2.  or  P3  physical 
containment  when  offered  for 
transportation  or  transported,  are 
subject  to  all  requirements  of  { 72.3(a)- 
(e).  Part  72.  Title  42  CFR.  and 
S{  173.306-  388.  Part  173.  Title  49  CFR. 

Appendix  H-Il.  Recombinant  DNA 
molecules  contained  in  an  organism  or 
vims  requiring  P4  physical  containment 
when  offered  for  transportation  or 
transported,  are  subject  to  the 
requirements  listed  above  under 
Appendix  H-I  and  are  also  subject  to 
S 72.3(f).  Part  72.  Title  42  CFR. 

Appendix  H-III.  Information  on 
packaging  and  labeling  of  etiologic 
agents  is  shown  in  Figures  1,  2.  and  3. 
Additional  information  on  packaging 
and  shipment  is  given  in  the 
"Laboratory  Safety  Monograph — A 
Supplement  to  the  NIH  Guidelines  for 
Recombinant  DNA  Research."  available 
from  ORDA. 
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Appendix  I. — Biological  Containment 

Appendix  I-I.  Levels  of  Biological 
Containment  In  consideration  of 
biological  contaiiunent.  the  vector 
(plasmid  organelle,  or  virus)  for  the 
recombinant  DNA  and  the  host 
(bacterial  plant,  or  animal  cell)  in  which 
the  vector  is  propagated  in  the 
laboratory  will  1m  considered  together. 
Any  combination  of  vector  and  host 
which  is  to  provide  biological 
contaiiunent  must  be  chosen  or 
constructed  so  that  the  following  types 
of  “escape"  are  minimized:  (i)  survival 
of  the  vector  in  its  host  outside  the 
laboratory  and  (ii)  transmission  of  the 
vector  from  the  propagation  host  to 
other  nonlaboratory  hosts. 

The  following  levels  of  biological 
containment  (HV,  or  Wost- l/ector, 
systems)  for  prokaryotes  will  be 
established  specific  criteria  will  depend 
on  the  organisms  to  be  used. 

Appendix  I-l-A.  HVl.  A host-vector 
system  which  provides  a moderate  level 
of  containment.  Specific  systems: 

Appendix  I-l-A-1.  EKI.  The  host  is 
always  E coli  K-12  or  a derivative 
thereof,  and  the  vectors  include 
nonconjugative  plasmids  (e.g..  pSClOl, 
ColEl.  or  derivatives  thereof  [1-7])  and 
variants  of  bacteriophage,  such  as 
lambda  [8-15].  The  E coli  K-12  hosts 
shall  not  contain  conjugation-proficient 
plaamida.  whether  autonomous  or 
integrated  or  generalized  tranducing 
phages. 

Appendix  I-l-A-2-  Other  HVl.  Hosts 
and  vectors  shall  be.  at  a minimum, 
comparable  in  containment  to  E coli  K- 
12  with  a non  conjugative  plasmid  or 
bacteriophage  vector.  The  data  to  be 
considered  and  a mechanism  for 
approval  of  such  HVl  systems  are 
described  below  (Appendix  I-U). 

Appendix  l-l-B.  HV2.  These  are  host- 
vector  systems  shown  to  provide  a high 
level  of  biological  containment  as 
demonstrated  by  data  from  suitable 
tests  performed  In  the  laboratory. 

Bacape  of  the  recombinant  DNA  either 
via  survival  of  the  organisms  or  via 
transmission  pf  recombinant  DNA  to 
other  organisms  should  be  less  than  1/ 
10*  under  specified  conditions.  Specific 
systems: 

Appendix  l-l-B-1.  For  EK2  host- 
vector  systems  In  which  the  vector  Is  a 
plasmid  no  more  than  one  in  10*  host 
cells  should  be  able  to  perpetuate  a 
cloned  DNA  fragment  under  the 
specified  nonpermissive  laboratory 
conditions  designed  to  represent  the 
natural  environment  either  by  survival 
of  the  original  host  or  as  a consequences 
of  transmission  of  the  cloned  DNA 
fragment 


Appendix  I-I-B-2.  For  EK2  host- 
vector  systems  in  which  the  vector  is  a 
phage,  no  more  than  one  in  10*  phage 
particles  should  be  able  to  perpetuate  a 
cloned  DNA  fragment  under  the 
specified  nonpermissive  laboratory 
conditions  designed  to  represent  the 
natural  environment  either  (i)  as  a 
prophage  (in  the  inserted  or  plasmid 
form)  in  the  laboratory  host  used  for 
phage  propagation  or  (ii)  by  surviving  in 
natural  environments  and  transferring  a 
cloned  DNA  fragment  to  other  hosts  (or 
their  resident  prophages). 

Appendix  I-Il.  Certification  of  Host- 
Vector  Systems. 

Appendix  I-Il-A.  Responsibility.  HVl 
systems  other  than  E.  coli  K-12,  and 
HV2  host-vector  systems,  may  not  be 
designated  as  such  until  they  have  been 
certifred  by  the  Director,  NIH. 
Application  for  certification  of  a host- 
vector  system  is  made  by  written 
application  to  the  Office  of  Recombinant 
DNA  Activities.  National  Institutes  of 
Health.  Bethesda,  Maryland  20205. 

Host-vector  systems  that  are  proposed 
for  certification  will  be  reviewed  by  the 
National  Institutes  of  Health  (NIH) 
Recombinant  DNA  Advisory  Committee 
(RAC).  (See  Section  IV-C-l-MlH*)  ) 
This  will  first  involve  review  of  the  data 
on  construction,  properties,  and  testing 
of  the  proposed  host-vector  system  by  a 
Working  Croup  composed  of  one  or 
more  members  of  the  RAC  and  other 
persona  chosen  because  of  their 
expertise  In  evaluating  such  data.  The 
Committee  will  then  evaluate  the  report 
of  the  Working  Group  and  any  other 
available  information  at  a regular 
meeting.  The  Director.  NIH,  is 
responsible  for  certification  after 
receiving  the  advice  of  the  RAC  Minor 
modifications  of  existing  certified  host- 
vector  systems,  where  the  modifications 
are  of  minimal  or  no  consequence  to  the 
properties  relevant  to  containment  may 
be  certified  by  the  Director,  NIH, 
without  review  by  the  RAC  (See 
Section  IV-C-l-b-(3>-{c).) 

When  new  host-vector  systems  are 
certified,  notice  of  the  certification  will 
be  sent  by  the  Office  of  Recombinant 
DNA  Activities  (ORDA)  to  the  applicant 
and  to  all  Institutional  Biosafety 
Committees  (IBCs)  and  will  be 
published  in  the  Recombinant  DNA 
Technical  Bulletin.  Copies  of  a list  of  all 
currently  certified  host-vector  systems 
may  be  obtained  from  ORDA  at  any 
time. 

The  Director,  NIH.  iliay  at  any  time 
rescind  the  certification  of  any  host- 
vector  system.  (See  Section  IV-C-l-b- 
(3)-(d).)  If  certifrcation  of  a host-vector 
system  is  rescinded,  NIH  will  instruct 
Investigators  to  transfer  cloned  DNA 
into  a different  system,  or  use  the  clones 


at  a higher  physical  containment  level 
unless  NIH  determines  that  the  already 
constructed  clones  incorporate  adequate 
biological  containment. 

Certification  of  a given  system  does 
not  extend  the  modifications  of  either 
the  host  or  vector  component  of  that 
system.  Such  modified  systems  must  be 
independently  certified  by  the  Director, 
NIH.  If  modifications  are  minor,  it  may 
only  be  necessary  for  the  investigator  to 
submit  data  showing  that  the 
modifications  have  either  improved  or 
not  impaired  the  major  phenotypic  traits 
on  which  the  containment  of  the  system 
depends.  Substantial  modifications  of  a 
certified  system  require  the  submission 
of  complete  testing  data. 

Appendix  I-II-B.  Data  To  Be 
Submitted  for  Certification. 

Appendix  I-II-B-1.  HVl  Systems 
Other  than  E coli  K-12.  The  following 
types  of  data  shall  be  submitted, 
modified  as  appropriate  for  the 
particular  system  under  consideration. 

(i)  A description  of  the  organism  and 
vector,  the  strain's  natural  habitat  and 
growth  requirements;  its  physiological 
properties,  particularly  those  related  to 
its  reproduction  and  survival  and  the 
mechanisms  by  which  it  exchanges 
genetic  information;  the  range  of 
organisms  with  which  this  organism 
normally  exchanges  genetic  information 
and  what  sort  of  information  is 
exchanged  and  any  relevant 
information  on  its  pathogenicity  or 
toxicity,  (ii)  A des^ption  of  the  history 
of  the  particular  strains  and  vectors  to 
be  used.  Including  data  on  any 
mutations  which  render  this  organism 
less  able  to  survive  or  transmit  genetic 
information,  (iii)  A general  description 
of  the  range  of  experiments 
contemplated,  with  emphasis  on  the 
need  for  developing  such  an  HVl 
system. 

Appendix  I-Il-B-2.  HV2  Systems. 
Investigators  planning  to  request  HV2 
certification  for  host-vector  systems  can 
obtain  instructions  from  ORDA 
concerning  data  to  be  submitted  [14-15). 
In  general,  the  following  types  of  data 
are  required;  (i)  Description  of 
construction  steps,  with  indication  of 
source,  properties,  and  manner  of 
introduction  of  genetic  traits,  (ii) 
Quantitative  data  on  the  stability  of 
genetic  traits  that  contribute  to  the 
containment  of  the  system,  (iii)  Data  on 
the  survival  of  Ihe  host-vector  system 
under  nonpermissive  laboratory 
conditions  designed  to  represent  the 
relevant  natural  environment,  (iv)  Data 
on  transmissibility  of  the  vector  and/or 
a cloned  DNA  fragment  under  both 
permissive  and  nonpermissive 
conditions,  (v)  Data  on  all  other 
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properties  of  the  system  which  affect 
containment  and  utility,  including 
information  on  yields  of  phage  or 
plasmid  molecules,  ease  of  DNA 
isolation,  and  ease  of  transfection  or 
transformation,  (vi)  In  some  cases,  the 
investigator  may  be  asked  to  submit 
data  on  survival  and  vector 
transmissibility  h^m  experiments  in 
which  the  host-vector  is  fed  to 
laboratory  animals  and  human  subjects. 
Such  in  vivo  data  may  be  required  to 
confirm  the  validity  of  predicting  in  vivo 
survival  on  the  basis  of  in  vitro 
experiments. 

Data  must  be  submitted  in  writing  to 
ORDA.  Ten  to  twelve  weeks  are 
normally  required  for  review  and 
circulation  of  the  data  prior  to  the 
meeting  at  which  such  data  can  be 
considered  by  the  RAC.  Investigators 
are  encouraged  to  publish  their  data  on 
the  construction,  properties,  and  testing 
of  proposed  HV2  systems  prior  to 
consideration  of  the  system  by  the  RAC 
and  its  subcommittee.  More  specific 
instructions  concerning  the  type  of  data 
to  be  submitted  to  NIH  for  proposed  EK2 
systems  involving  either  plasmids  or 
bacteriophage  in  E.  coli  K-12  are 
available  from  ORDA. 
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Appendix  J. — Federal  Interagency 
Advisory  Committee  on  Recombinant 
DNA  Research 

Appendix  J-I.  The  Federal  Interagency 
Advisory  Committee  on  Recombinant 
DNA  Research  advises  the  Secretary  of 
the  Department  of  Health  and  Human 
Services,  the  Assistant  Secretary  for 
Health,  and  the  Director,  National 
Institutes  of  Health,  on  the  coordination 
of  those  aspects  of  all  Federal  programs 
and  activities  relating  to  recombinant 
DNA  research.  The  Committee  provides 
for  communication  and  exchange  of 
information  necessary  to  maintain 
adequate  coordination  of  such  programs 
and  activities.  The  Committee  is 
responsible  for  facilitating  compliance 
with  a uniform  set  of  guidelines  in  the 
conduct  of  this  research  in  the  public 
and  private  sectors  and,  where 
warranted,  to  suggest  administrative  or 
legislative  proposals. 

The  Director  of  the  NIH,  or  his 
designee,  serves  as  Chairman,  and  the 
Committee  includes  representation  from 
all  Departments  and  Agencies  whose 
programs  involve  health  functions  or 
responsibilities  as  determined  by  the 
Secretary. 

Departments  and  Agencies  which 
have  representation  on  this  Committee, 
as  of  December  1980,  are: 

Department  of  Agriculture 
Department  of  Commerce 
Department  of  Defense 
Department  of  Energy 


Environmental  Protection  Agency 
Executive  OfHce  of  the  President 
Department  of  Health  and  Human  Services 
OfHce  of  the  Assistant  Secretary  for  Health 
Centers  for  Disease  Control 
Food  and  Drug  Administration 
National  Institutes  of  Health 
Department  of  the  Interior 
Department  of  Justice 
Department  of  Labor 
National  Aeronautics  and  Space 
Administration 
National  Science  Foundation 
Nuclear  Regulatory  Commission 
Department  of  State 
Department  of  Transportation 
Arms  Control  and  Disarmament  Agency 
Veterans  Administration 

At  the  second  meeting  of  the 
Committee  on  November  23, 1976,  all  of 
the  Federal  agencies  endorsed  the  NIH 
Guidelines,  and  Departments  which 
support  or  conduct  recombinant  DNA 
research  agreed  to  abide  by  the  NIH 
Guidelines  [1]. 

Appendix  J-D.  Footnote  of  Appendix  J 
1.  Minutes  of  the  first  eight  meetings  of  the 
Federal  Interagency  Advisory  Committee  on 
Recombinant  DNA  Research  are  reproduced 
in  Recombinant  DNA  Research,  Volume  2, 
Documents  Relating  to  "NIH  Guidelines  for 
Research  Involving  Recombinant  DNA 
Molecules,  "June  1976-November  1977. 

OMB’s  "Mandatory  Information 
Requirements  for  Federal  Assistance  Program 
Announcements"  (45  FR  39592)  requires  a 
statement  concerning  the  official  government 
programs  contained  in  the  Catalog  of  Federal 
Domestic  Assistance.  Normally  NIH  lists  in 
its  announcements  the  number  and  title  of 
affected  individual  programs  for  the  guidance 
of  the  public.  Because  the  guidance  in  this 
notice  covers  not  only  virtually  every  NIH 
program  but  also  essentially  every  federal 
research  program  in  which  DNA  recombinant 
molecule  techniques  could  be  used,  it  has 
been  determined  to  be  not  cost  effective  or  in 
the  public  interest  to  attempt  to  list  these 
programs.  Such  a list  would  likely  require 
several  additional  pages.  In  addition,  NIH 
could  not  be  certain  that  every  federal 
program  would  be  included  as  many  federal 
agencies,  as  well  as  private  organizations, 
both  national  and  intemabonal,  have  elected 
to  follow  the  NIH  Guidelines.  In  lieu  of  the 
individual  program  listing,  NIH  invites 
readers  to  direct  questions  to  the  information 
address  above  about  whether  individual 
programs  listed  in  the  Catalog  of  Federal 
Domestic  Assistance  are  affected. 

NIH  programs  are  not  covered  by  OMB 
Circular  A-95  because  they  fit  the  description 
of  "programs  not  considered  appropriate”  in 
Section  8-(b)-(4)  and  (5)  of  that  Circular. 

Dated:  August  18, 1982. 

Richard  M.  Krause, 

Director,  National  Institute  of  Allergy  and 
Infectious  Diseases,  National  Institutes 
of  Health. 

[FR  Doc.  82-23306  Plied  S-2B-82;  8:45  am) 
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DEPARTMENT  OF  HEALTH  AND 
HUMAN  SERVICES 

National  Institutes  of  Health 

Recombinant  DNA  Advisory 
Committee;  Meeting 

Pursuant  to  Public  Law  92-463,  notice 
is  hereby  given  of  a meeting  of  the 
Recombinant  DNA  Advisory  Committee 
at  the  National  Institutes  of  Health, 
Conference  Room  10,  Building  31C,  9000 
Rockville  Pike,  Bethesda,  Maryland 
20205,  on  January  8, 1981,  from  9:00  a.m. 
to  recess  at  approximately  6:00  p.m., 
and,  if  necessary,  on  January  9, 1981, 
from  8:30  a.m.  to  5:00  p.m.  This  meeting 
will  be  open  to  the  public  on  January  8 
from  9:00  a.m.  to  approximately  3:00 
p.m.,  and  on  January  9 from  8:30  a.m.  to 
adjournment  to  discuss: 

Amendment  of  Guidelines 
Procedures  for  review  of  minor  modifications 
of  large-scale  recombinant  DNA 
experiments 

Exemptions  for  organisms  that  exchange 
genetic  information 
E.  coli  K-12  host-vector  systems 
Host-vector  systems  other  than  E.  coli  K-12 
NIH  risk-assessment  plan 
Review  of  protocols  for  required  containment 
levels 

Review  of  meeting  of  Institutional  Biosafety 
Committee  chairmen 
Review  of  proposed  evaluation  of 
Institutional  Biosafety  Committees 
Other  matters  requiring  necessary  action  by 
the  Conunittee 

Attendance  by  the  public  will  be 
limited  to  space  available. 

In  accordance  with  provisions  set 
forth  in  Section  552b(c)(4),  Title  5,  U.S. 
Code  and  Section  10(d)  of  P.L.  92-463, 
the  meeting  will  be  closed  to  the  public 
for  approximately  three  hours  for  the 
review,  discussion  and  evaluation  of 
proposal(s)  from  a commercial 
concem(s)  for  scale-up  of  recombinant 
DNA  experiments.  It  is  anticipated  that 
this  will  occur  on  January  8,  from 
approximately  3:00  p.m.  until 
adjournment.  The  proposal(s)  and  the 
discussion  could  reveal  confidential 
trade  secrets  or  commercial  property 
such  as  patentable  material. 

Dr.  William  J.  Gartland,  Jr.,  Executive 
Secretary,  Recombinant  DNA  Advisory 
Committee,  National  Institutes  of 
Health,  Building  31,  Room  4A52, 
telephone  301-496-6051,  will  provide 
materials  to  be  discussed  at  the  meeting, 
rosters  of  committee  members  and 
substantive  program  information.  A 
summary  of  the  meeting  will  be 
available  at  a later  date. 

Note. — OMB’s  “Mandatory  Information 
Requirements  for  Federal  Assistance  Program 
Announcements”  (45  FR  39592]  requires  a 
statement  concerning  the  official  government 


programs  contained  in  the  Catalog  of  Federal 
Domestic  Assistance.  Normally  NIH  lists  in 
its  announcements  the  number  and  title  of 
affected  individual  programs  for  the  guidance 
of  the  public.  Because  the  guidance  in  this 
notice  covers  not  only  virtually  every  NIH 
program  but  also  essentially  every  federal 
research  program  in  which  DNA  recombinant 
molecule  techniques  could  be  used,  it  has 
been  determined  to  be  not  cost  effective  or  in 
the  public  interest  to  attempt  to  list  these 
programs.  Such  a list  would  likely  require 
several  additional  pages.  In  addition,  NIH 
could  not  be  certain  that  every  federal 
program  would  be  included  as  many  federal 
agencies,  as  well  as  private  organizations, 
both  national  and  international,  have  elected 
to  follow  the  NIH  Guidelines.  In  lieu  of  the 
individual  program  listing,  NIH  invites 
readers  to  direct  questions  to  the  information 
address  above  about  whether  individual 
programs  listed  in  the  Catalog  of  Federal 
Domestic  Assistance  are  affected. 

NIH  programs  are  not  covered  by  OMB 
Circular  A-95  because  they  fit  the  description 
of  "programs  not  considered  appropriate”  in 
Section  8(b)(4)  and  (5)  of  that  Circular. 

Dated:  November  20, 1980. 

Suzanne  L.  Fremeau, 

Committee  Management  Officer,  National 
Institutes  of  Health. 

[FR  Doc.  80-37013  Filed  11-28-80:  8:45  am] 
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Recombinant  DNA  Research; 

Proposed  Actions  Under  Guidelines 

agency:  National  Institutes  of  Health, 
PHS,DHHS. 

ACTION:  Notice  of  Actions  under  NIH 
Guidelines  for  Research  Involving 
Recombinant  DNA  Molecules. 

summary:  This  notice  sets  forth 
proposed  actions  to  be  taken  under  the 
NIH  Guidelines  for  Research  Involving 
Recombinant  DNA  Molecules. 

Interested  parties  are  invited  to  submit 
comments  concerning  these  proposals. 
After  consideration  of  these  proposals 
and  comments  by  the  NIH  Recombinant 
DNA  Advisory  Committee  (RAC)  at  its 
January  8-9, 1981  meeting,  the  Director 
of  the  National  Institutes  of  Health  will 
issue  decisions  on  these  proposals  in 
accord  with  the  Guidelines. 
date:  Comments  must  be  received  by 
December  29, 1980. 

ADDRESS:  Written  comments  and 
recommendations  should  be  submitted 
to  the  Director,  Office  of  Recdmbinant 
DNA  Activities,  Building  31,  RoOm  4A52, 
National  Institutes  of  Health,  Bethesda, 
Maryland  20205.  All  comments  received 
in  timely  response  to  this  notice  will  be 
considered  and  will  be  available  for 
public  inspection  in  the  above  office  on 
weekdays  between  the  hours  of  8:30 
a.m.  and  5:00  p.m. 

FOR  FURTHER  INFORMATION  CONTACT: 

Background  documentation  and 


additional  information  can  be  obtained 
from  Drs.  Stanley  Barban  or  Elizabeth 
Milewski,  Office  of  Recombinant  DNA 
Activities,  National  Institutes  of  Health, 
Bethesda,  Maryland  20205,  (301)  496- 
6051. 

SUPPLEMENTARY  INFORMATION:  The 

National  Institutes  of  Health  will 
consider  the  following  changes  and 
amendments  under  the  Guidelines  for 
Research  Involving  Recombinant  DNA 
Molecules,  as  well  as  actions  under 
these  Guidelines. 

1.  Request  to  Include  Streptococcus 
Faecalis  and  Streptococcus  Sanguis  in 
Appendix  A. 

Dr.  Donald  Clewell  of  the  University 
of  Michigan  has  requested  that 
Streptococcus  faecalis  and 
Streptococcus  sanguis  be  included  in  a 
sublist  of  Appendix  A of  the  Guidelines 
on  the  basis  that  they  exchange  genetic 
information  by  l^nown  physiological 
processes.  Dr.  Clewell  has  provided 
information  on  these  species  in  a letter 
to  ORDA. 

2.  Proposed  Containment  for 
Experiments  Involving  Non-Pathogens. 

Dr.  Winston  Brill,  RAC  member,  has 
proposed  that  the  Guidelines  be 
amended  to  permit  recombinant  DNA 
experiments  involving  non-pathogenic 
prokaryotes  and  lower  eukaryotes  under 
Pi  containment  conditions. 

A.  A new  Section,  III-0-2,  would  be 
added  to  the  Guidelines,  as  follows: 

“HI-O-2.  Experiments  Involving  Non- 
Pathogenic  Prokaryotes  and  Lower 
Eukaryotes.  Recombinant  DNA 
experiments  involving  prokaryotes  and 
lower  eukaryotes,  nonpathogenic  [2AJ 
for  man,  animals,  or  plants,  can  be 
conducted  under  PI  containment. 

B.  A new  paragraph  would  be  added 
just  before  Section  III-O  begins,  as 
follows: 

"When  the  reader  finds  that  the 
containment  level  given  for  the  same 
experiment  is  different  in  two  different 
sections  within  Part  III,  he  may  choose 
which  of  the  two  levels  he  wishes  to  use 
for  the  experiment." 

C.  The  second  paragraph  of  Section 
III-B-3  would  be  deleted.  Revised 
Section  III-B-3  would  read  as  follows: 

"III-B-3.  Non-HVl  Systems. 
Containment  levels  for  other  classes  of 
experiments  involving  non-HVl  systems 
may  be  approved  by  the  Director,  NIH 
(See  Sections  IV-E-l-b-(l)-(b),  IV-E-1- 
b-(2)-(c),  and  IV-E-l-b-(3)-(b)). 

D.  Section  IV-E-l-b-2-(f)  would  be 
deleted.  This  Section  currently  reads  as 
follows: 

"IV-E-l-b-(2)-(f).  Assigning 
containment  levels  for  experiments  in 
whicji  both  donor  and  recipient  are  non- 
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pathogenic  prokaryotes  (see  Section  IH- 
B-3).” 

3.  Proposed  Application  Procedures 
for  Minor  Modifications  of  Previously 
Approved  Large-Scale  Recombinant 
DNA  Experiments. 

A Working  Croup  of  the  Recombinant 
DNA  Advisory  Committee  (RAC)  has 
requested  that  the  following  language 
outlining  proposed  procedures  for  minor 
modirications  of  previously  approved 
large-scale  recombinant  DNA 
experiments  be  published  In  the  Federal 
Register  for  public  comment: 

"Procedures  have  been  developed  for 
considering  applications  to  grow  more 
than  ten  liters  of  an  organism  containing 
recombinant  DNA.  These  procedures 
Include  consideration  of  the  request  by  a 
working  group  of  the  NIH  Recombinant 
DNA  Advisory  Committee,  submission 
of  the  request  to  the  full  RAC  after 
consideration  by  the  working  group,  and 
subsequent  submission  to  the  Director, 
NIH  for  flnal  review.  This  procedure 
has  taken  a minimum  of  two  months. 
Therefore,  the  following  procedures  are 
proposed  to  expedite  consideration  of 
requests  to  grow  more  than  ten  liters  of 
recombinant  DNA-contalning  organisms 
whan  these  proposals  represent  minor 
modifications  of  previously  approved 
experiments.  Modifications  Include 
deletion  of  sequences  from  the 
recombinant  DNA,  changes  In 
promoters,  addition  of  short  segments 
not  affecting  the  nature  of  the  expressed 
products,  and  minor  changes  In  the 
properties  of  the  host.  Changes  are 
considered  minor  If  they  do  not  affect 
either  the  containment  properties  of  the 
vector  or  the  host,  or  the  natiire  of 
products  made,  or  add  new  products. 
Therefore,  the  procedures  for  dealing 
with  minor  modifications  have  the 
objective  of  determining  that  the  change 
Is  indeed  minor.  To  determine  whether  a 
change  is  minor,  two  levels  of  review 
will  take  place:  (1)  By  ORDA.  which  will 
decide  upon  receipt  of  a request  to 
process  It  as  a new  request  or  as  a 
minor  modification,  and  in  the  latter 
case  (2)  by  a working  group  of  at  least 
two  members  of  RAC" 

The  Working  Croup  has  proposed  that 
the  following  language  be  added  to  the 
"Application  Procedures  for  Large-Scale 
Rerambinant  DNA  Experiments": 

'‘8.  Proposals  that  the  submitter 
coiuiders  to  represent  minor 
piodlflcations  of  already  approved 
experiments  will  be  handled  by  an 
expedited  procedure.  A request  must  be 
submitted  to  ORDA.  This  request  should 
Include  the  changes  made,  the  way  in 
which  these  changes  were  made  (e.g.. 
mutagenesis,  recloning),  and  the  nature 
and  results  of  any  tests  done  to 
determine  that  no  major  change  has 


occurred  (e.g.,  restriction  enzyme 
analysis,  tests  for  produced  products, 
tests  of  vector  mobilization). 

"ORDA  will  determine  whether  the 
submission  represents  a minor 
modification  of  an  approved  experiment 
If  so,  the  request  will  be  submitted 
promptly  to  a working  group  of  at  least 
two  RAC  members.  If  possible,  these 
members  should  have  been  present  at 
the  RAC  discussion  of  approval  of  the 
original  experiment  If  any  member  of 
the  working  group  does  not  agree  that 
the  request  represents  a minor 
modification,  the  application  will  then 
be  referred  to  the  full  RAC  at  its  next 
meeting.  If  the  working  group  is 
unanimous  in  concluding  that  the 
changes  do  not  alter  the  organism  In  a 
way  that  is  likely  to  affect  containment 
of  the  organism  or  the  vector,  or  the 
nature  of  the  expressed  product, 
significantly  from  that  presented 
originally  to  RAC,  recommendation  for 
approval  will  be  transmitted  to  ORDA, 
and.  through  ORDA.  to  the  submitters. 
Consideration  of  requests  by  working 
groups  should  explicitly  address  the 
following  issues:  Is  the  change  likely  to 
compromise  biological  contaiiunent 
provided  by  the  host  or  the  vector?  Does 
the  change  add  to  the  biological 
activities  associated  with  the  expressed 
products  In  a way  not  considered  by  the 
original  submlssionr* 

4.  Request  to  Clone  Saccharomyces 
Cerevisiae  DNA  in  Tetrahymena. 

Dr.  Eduardo  Orias  of  the  University  of 
California,  Santa  Barbara,  requests 
(Mrmission  to  clone  Saccharomyces 
cerevisiae  DNA  in  Tetrahymena 
thermophila  using  S cerevisiae! E coli 
hybrid  plasmids. 

5.  Proposal  to  Amend  Item  4 of 
Appendix  E 

Dr.  Qarence  Kado  of  the  University  of 
California.  Davis,  has  proposed  that  the 
fourth  entry  in  appendix  E be  modified 
to  read  as  follows: 

*X3onad  datlrsd  fragment  from  any  non- 
prohlblted  source  may  be  transferred  Into 
Afroboclenum  lumefociens  cootalning  a T1 
plasmid  (or  derive  tes  tbereoO.  using  a 
noncontugative  £ coli  plasmid  vector 
coupled  to  a fragment  of  the  Tl  plasmid  and/ 
or  the  orgln  of  replication  of  an 
Agrobocterium  plasmid,  under  containment 
conditions  that  would  be  required  for  the 
desired  DNA  In  HVl  systems  (i.e..  that 
spedfled  in  the  subsections  of  Section  (ID-A]. 
Transfer  Into  plant  parts  or  cells  in  cultiue 
would  be  permitted  at  the  same  containment 
leveL" 

8.  Request  for  Lowering  of 
Containment  Under  Entry  Four  of 
Appendix  E. 

Dr.  Mary-Dall  Chilton  of  Washington 
University  in  St.  Louis  requests  a 
redaction  in  physical  containment  for 


the  manipulation  in  Agrobacterium 
tumefaciens  of  (1)  the  Saccharomyces 
cerevisiae  alcohol  dehydrogenase  1 
gene  cloned  In  pBR322,  and  (2)  the  gene 
coding  for  the  maize  (Zea  mays)  seed 
storage  protein  zein,  cloned  in  Charon 
4A.  TTie  cloned  DNA  and  the  vectors 
will  be  introduced  into  tobacco  plants. 
Appendix  E,  entry  four,  currently  sets 
containment  for  such  experiments  at  P3. 
Dr.  Chilton  requests  approval  for  these 
experiments  under  P2  physical 
containment.  Her  justification  is 
outlined  in  a letter  to  ORDA. 

7.  Request  for  HVl  Certification  of  a 
Schisosaccharomyces  Pombe  Host- 
Vector  System  and  Inclusion  in  Section 
III-O. 

Dr.  Benjamin  D.  Hall  of  the  University 
of  Washington  requests  that  the  fission 
yeast,  Schizosaccharomyces  pombe, 
together  with  yeast-£.  coU  hybrid 
recombinant  plasmids  be  certified  as  an 
HVl  host-vector  system.  Dr.  Hall  in 
addition  requests  that  this  system  be 
Included  under  Section  IIl-O.  He  has 
provided  ORDA  with  supporting 
dociimentation. 

Dated:  November  20, 1060. 

Donald  8.  Fredrickson, 

Director.  National  Institutes  af  Health. 

Note.— OMB’t  "Manadatory  Information 
Requirements  for  Federal  Assistance  Program 
Announcements"  (45  FR  30502)  requires  a 
statament  concerning  the  official  government 
programs  contained  in  the  Catalog  of  Federal 
Domestic  Assistance.  Normally  NIH  lists  In 
Its  announcements  the  number  and  title  of 
affected  Individual  programs  for  the  guidance 
of  the  public.  Because  the  guidance  in  this 
notice  covers  not  only  virtually  every  NIH 
progrem  but  also  essentially  every  federal 
research  program  In  which  DNA  recombinant 
molecule  techniques  could  be  used,  it  has 
been  determined  to  be  not  cost  effective  or  in 
the  public  interest  to  ettempt  to  list  these 
programs.  Suxdi  a list  would  likely  require 
several  additional  pages.  In  addition.  NIH 
could  not  be  certain  that  every  federal 
program  would  be  included  as  many  federal 
agencies,  as  well  as  private  organizations, 
both  national  and  international,  have  elected 
to  follow  the  NIH  Guidelines.  In  lieu  of  the 
individual  program  listing.  NIH  invites 
readers  to  direct  questions  to  the  Information 
address  ebove  eboul  whether  individual 
programs  listed  In  the  Catalog  of  Federal 
Domestic  Assistance  are  affected. 

NIH  programs  are  not  covered  by  OMB 
CIrctilar  A-65  because  they  fit  the  description 
of  "programs  not  considered  appropriate"  in 
Section  8-{b)ri4)  and  (5)  of  that  Circular. 
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DEPARIM£2n  OF  HEAL'IH  HUMAN  S£R\^CES 
PUBLIC  HEALTH  SEPVICE 
NATIONAL  INSTITUTES  OF  HEALTH 

RECXMBINANT  CNA  ADVISORY  COMMITTEE 

MINDTES  OF  MEETING! 

JANUARY  8-9,  1981 


The  Reasnbinant  CNA  Advisory  Camuttee  (RAC)  was  convened  for  its  twenty-first 
meeting  at  9:00  a.m.  on  January  8,  1981,  in  Conference  Room  10,  Building  310, 
Nationed  Institutes  of  Health,  9000  Roc^ille  PiJce,  Bethesda,  Maryland  20205. 
Mr,  Ray  Thornton  (Oiairman),  President,  Ariuuisas  State  University,  presided. 

In  accordance  with  I\jblic  Law  92-463,  the  meeting  was  open  to  the  public  fron 
9:00  a.m.  to  3:00  p.ro.  on  Jemuary  8,  and  from  9:00  a.m.  to  adjournment  on 
Jamary  9.  The  meeting  was  closed  to  the  public  frcm  3:00  p.m.  to  6:00  p.m. 
on  January  8 for  the  review  of  proposals  involving  prx^ietary  information. 


Conitiittee  members  present  for  all  or  part  of  the  meeting  were: 

Dr.  Abdul  Karim  Ahmed;  Dr.  David  Baltimore;  Dr.  Kenneth  Bems;  Dr.  Winston  Brill; 
Dr.  Allan  Canpbell;  Mrs.  Zelma  Cason;  Dr.  Nina  Fedoroff;  Dr.  Richard  Goldstein; 
Dr.  Susan  Qotteaman;  Dr.  Jean  Harris;  Dr.  King  Holmes;  Dr.  Sheldon  Krims)cy; 

Dt.  Myron  Levine;  Dr.  Wbmer  Ma^ls;  Dr.  James  Mason;  Dr.  Gerard  McGarrity; 

Dr.  Robert  McKinney;  Dr.  Elena  Nightingale;  Dr.  Ramon  Pinon;  Dr.  John  Scandalios; 
Dr.  Luther  Williars;  and  Dr.  William  J.  Gartland,  Jr.,  Executive  Secretary. 

A Qonnittee  roster  is  attached.  (Attachment  I) 


The  following  non-voting  members  and  liaison  representatives  were  present: 

Dr.  Charlotte  Bell,  U.  S.  Department  of  Justice;  Dr.  Howard  Berman,  U.  S. 
Veterans  Mkninistration;  Dr.  Donald  DeVincenzi,  National  Aeronautics  and  Space 
Administration;  Dr.  George  Duda,  U.  S.  Department  of  Ehergy;  Dr.  Timothy  J. 
Henry,  Food  and  Drug  Administration;  Dr.  Herman  Lewis,  National  Science  Founda- 
tion; Dr.  Chia  T.  Chen,  (36HA,  U.  S.  Department  of  Labor;  Ck-.  Sue  Tblin,  U.  S. 
Department  of  Agriculture;  and  Dr.  William  J.  Walsh,  III,  U.  S.  Department 
of  State. 


!*Ihe  RAC  is  advisory  to  the  NIH,  and  its  recommend  at  ions  should  not  be 
considered  as  final  and  accepted.  The  Office  of  Recombinant  DNA  Activities 
should  be  consulted  for  NIH  policy  on  specific  issues. 


(29) 


2 


Other  National  Institutes  of  Health  staff  present  were; 

Dr.  Marilyn  Bach,  NIAID;  Dr.  Stanley  Barban,  NIAID;  Dr.  W.  Elunett  Barld.ey,  QRS; 
Mrs.  Betty  Butler,  NIAID;  Ms.  Mary  Donovan,  NIAID;  Dr.  John  Irwin,  ORS; 

Dr.  Richard  Krause,  NIAID;  Dr.  Elizabeth  Milewski,  NIAID;  Dr.  Stanley  Nagle, 
NIAID;  Dr.  John  Nutter,  NIAID;  Dr.  Bernard  Talbot,  OD;  and  Dr.  Rudolf  Wanner, 
ORS, 


Others  in  attendance  for  all  or  part  of  the  meeting  were; 

Dr.  E.  A.  Agostini,  Pfizer,  Inc.;  Dr.  Bay  Berger,  Schering-Plough  Corp.; 

Ms.  Irene  Brandt,  Eli  Lilly  & Co.;  Dr.  Peter  Bostock,  New  Brunswick  Scientific 
Co.;  Dr.  Jerry  Callis,  U.  S.  Department  of  Agriculture,  Plum  Island;  Dr.  Aileen 
Gcnpton,  Smith-Kline  & French;  Mr.  L.  Curley,  New  Brunswick  Scientific  Co.; 

Dr.  Mark  Finkelstein,  Schering-Plough  Corp.;  Dr.  Patrick  Gage,  Hoffinan  LaRoche, 
Inc.;  Ms.  Lizabeth  Qelber,  Bokon  Productions;  Dr.  Jean  Gudas,  Ikiiversily  of 
California,  Los  Angeles;  Dr.  Paul  Hung,  Abbott  Research  Laboratories;  Dr.  James 
Hunt,  Chemapec;  Dr.  Dorothy  Jessup,  U.  S.  Department  of  Agriculture; 

Dr.  Attila  I.  Kadar,  Food  and  Drug  Administration;  Mr.  W.  H.  Kampen,  New 
Brunswick  Scientific  Co.;  Mr.  Geoffrey  Kamy,  Office  of  Technology  Assessment; 
Dr.  Paul  Leibowitz,  Schering-Plough  Corp.;  Ms.  Carter  Leonard,  Blue  Sheet; 

Mr.  Ronald  Leonard!,  KABI  Group,  Inc.;  Mr.  Charles  Marwick,  M^ical  World 
News;  Dr.  James  McCullough,  Library  of  Congress;  Mr.  Bing  Miller,  New  Brunswick 
Scientific  Co.;  Dr.  Henry  Miller,  Food  and  Drug  Administration;  Dr.  Philip 
Miller,  Hoffinran  LaRoche,  Inc.;  Dr.  Ann  Norberg,  Monsanto  Co.;  Mr.  Seth  Pauker, 
Nation^  Institute  for  Occupational  Safety  and  Health;  Dr.  Stephen  Pi jar. 

Pood  and  Drug  Administration;  Dr.  Vishva  Rai,  Hof finnan  LaRoche,  Inc.; 

Dr.  Michael  Ross,  Genentech,  Inc.;  Mr.  Dan  Smith,  Peoples  Business  Commission; 
Mr.  Charles  Turbyville,  Genetic  Engineering  Letter;  Dr.  Marvin  Weinstein, 
Schering-Plough,  Corp.;  Dr.  Susan  Wright,  University  of  Michigan;  Dr.  Bill 
Young,  Genentech,  Inc.;  and  Dr.  Robert  Zaugg,  Teknekron,  Inc. 


I.  CALL  TO  ORDER  AND  OPENING  REMARKS 

Mr.  Ray  Ihomton,  Chairman,  called  the  meeting  to  order  at  9:00  a.m., 
January  8,  1981.  He  introduced  two  newly  appointed  manbers  of  the 
committee;  Dr.  King  Holmes  of  the  Division  of  Infectious  Diseases  of  the 
U.S.  Public  Health  Service  Hospital,  Seattle,  Washington  and  Dr.  Robert 
McKinney  of  the  Division  of  Safety  of  the  National  Institutes  of  Health 
(NIH) . 

Mr.  Itiombon  said  he  had  asked  Dr.  McKinney  to  serve  as  co-chairman, 
with  Dr.  Bems,  of  the  newly  instituted  Large-Scale  Review  Working  Group. 
Mr.  Ihomton  said  that  any  RAC  member  interested  in  servit^  on  that 
working  group  should  contact  him. 
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Mr.  Thornton  emnounced  that  agenda  itene  scheduled  for  Friday  morning, 
Janu£ury  9,  1981  would  be  considered  on  Thursday,  January  8,  1981  if  tijne 
permits. 


II.  MINUTES  OF  THE  SEPTEMBER  25-26,  1980  MEmNG 

Dr.  Harris  reviewed  the  minutes  of  the  September  25-26,  1980  RAC  meeting 
(tab  978)  and  said  she  found  them  to  be  correct.  She  moved  for  adoption, 
«4^ich  wes  seconded  by  Mrs.  Cason.  Dr.  Susan  Wright  cited  an  exchange 
between  herself  and  Dr.  Maxine  Singer  at  the  September  meeting  concerning 
the  composition  of  biohazard  ccnrnittees  in  the  Lhited  Kingdom.  Dr.  Singer 
had  drawn  a paredlel  between  the  situation  regarding  reconbinant  DMA  in 
the  U.  S.  and  in  the  U.  K.  Dr.  Wright  had  said  that  the  anedogy  was 
inaccurate  because  genetic  engineering  is  regulated  in  the  Uhited  Kingdom, 
i.e.,  the  laboratories  are  inspected  and  the  composition  of  the  local 
Biohazards  Gatnnittee  is  more  stringently  controlled.  Cr.  Singer  replied 
that  she  had  not  intended  to  draw  a pared  lei.  Dr.  Wright  requested  that 
this  exchange  be  included  in  the  minutes.  She  edso  requested  that  comments 
by  Dr.  Krimsky  on  the  survey  of  California  IBCs  be  included.  She  said 
following  the  report  on  the  Cedifomia  IBC  survey.  Dr.  Krims)cy  stated 
that  the  )cind  of  evidence  the  RAC  was  preparing  to  accept  in  the  social 
sciences  was  not  of  the  high  quality  that  RAC  members  wcxdd  norm£dly 
expect  in  their  own  areas  of  expertise.  Mr.  Thornton  recommended  that 
those  ocwnents  be  included  in  the  minutes  of  the  January  8-9,  1981  meeting 
and  that  the  minutes  of  the  September  24-25,  1980  meeting  be  approved  as 
moved  and  seconded. 

Dr.  Ma^is  pointed  out  some  typographical  errors  in  the  draft  minutes. 

The  minutes,  with  the  suggested  amendments,  were  approved  by  a vote  of 
17  to  0. 


III.  MEETING  OF  INSTTTVnONAL  BIOSAFETY  OOmiTTEE  CHAIRPERSONS 

Dr.  Krause,  before  reporting  on  the  IBC  Chairperson's  meeting  (tab  977), 
briefly  commented  on  the  February  3-5,  1981  meeting  of  the  U.S.  - Japan 
Cooperative  Program  for  Reccmbinetfit  DNA  Research.  He  said  this  meeting 
will  focus  on  the  guidelines  for  reseeurch,  on  host-vector  systems,  ^md  on 
ris)c  assessment  studies. 

Dr.  Krause  noted  the  first  IBC  Chairperson's  Meeting  had  been  held  two 
years  ago.  Since  that  meeting,  the  Guidelines  had  evolved  markedly 
with  greater  responsibility  being  delegated  to  the  local  IBC.  The 
IBC  Chairperson's  Meeting  sponsored  by  the  National  Institutes  of  Health 
on  November  24-25,  1980,  was  an  attempt  to  identify  problems  the  IBCs 
might  be  encountering.  In  addition,  the  conference  was  viewed  ty  NIAID 
as  the  first  stage  in  a possible  formal  evaluation  of  the  functioning  of 
IBCs. 
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Two  hundred  emd  twelve  individuals  attended  the  meeting,  including  repre- 
sentatives from  154  IBCs.  Anong  the  participants  were  21  individuals 
from  the  industrial  sector  and  five  IBC  ccmmunity  mernbers.  Four  current 
RAC  menbers,  Ms.  King,  Dr.  Krims)^,  Dr.  Mason,  and  Mr.  ntomton,  and 
some  former  RAC  menbers,  participated.  In  a panel  cxi  the  operation  of 
IBCs,  three  IBC  chairpersons.  Dr.  Patrick  Gage  of  Hoffman-LaRoche, 

Dr.  Alan  Garber  of  Baylor  College  of  Medicine  and  Dr.  Melvin  Chalfen  of 
Massachusetts  Institute  of  Technology,  addressed  problems  vbich  would  be 
examined  in  conference  workshops,  and  Mr.  Robert  Spanner  evaluated  IBC 
function  from  the  vantage  point  of  a ccmmunity  member.  Three  vrorkshcps 
subsequently  addressed  problems  associated  with  (1)  the  IBC  as  a means 
of  inplementing  institutional  oversi^t,  (2)  health  surveillance,  monitor- 
ing and  certification,  and  (3)  procedures  and  operations.  R^>orts  frcm 
the  workshop  leadership  teams,  composed  of  a RAC  member,  an  IBC  chair- 
person and  an  NIH  staffer,  were  presented  at  a plenary  session  the  follow- 
ing morning.  (A  transcript  of  the  plenary  session  appears  under  tab  977). 

At  this  session  several  recommendations  were  voted.  One  of  these  recom- 
mendations is  that  experiments  currently  covered  by  Section  III-O  should 
be  exenpted  from  the  Guidelines. 

Dr.  Krause  said  mar^  of  the  chairpersons  believed  much  had  been  achieved 
at  the  meeting.  As  a consequence  of  this  view,  of  concerns  expressed 
for  other  safety  issues,  and  of  a vote  taken  at  the  IBC  Chairpersons 
meeting,  NIAID  was  reconsidering  the  IBC  evaluation  plan.  NIH  is  tenta- 
tively planning  to  broaden  the  scope  of  the  evaluation  to  include  safety 
matters  other  than  recombinant  DNA  issues. 

Dr.  Krimsky  said  the  transcript  of  the  plenary  session  (tab  977),  accurately 
reflected  the  tone  of  the  meeting.  He  said  that  one  point  of  disagreement 
among  the  participants  was  on  the  question  of  vhether  there  should  be 
biosafety  committees,  or  vAiether  their  functions  could  be  performed  better 
by  some  other  method. 

Dr.  Mason  commented  on  the  health  surveillance,  monitoring  and  certifica- 
tion workshc^.  He  said  there  had  been  a great  deal  of  discussion  on  the 
cost/benefit  ratio  of  health  surveillance  programs.  Ihe  consensus  was 
that  if  unusual  medical  surveillance  were  to  be  required,  it  should  be 
well  defined  and  carefully  controlled  in  order  to  obtain  reasonable  data. 

No  workshop  participant  felt  there  was  justification  for  such  an  in-depth 
program;  but  to  do  less,  if  one  really  was  worried,  was  not  sensible. 

Most  participants  felt  heavy  stress  should  be  placed  on  education  in 
good  laboratory  practices  and  procedures  for  all  potentially  hazardous 
work.  To  single  out  recombinant  DNA  for  special  enphasis  was  unwarranted. 

Dr.  Baltimore  asked  if  positive  support  for  any  part  of  the  Guidelines 
had  been  evidenced  at  the  meeting.  Mr.  Ihomton  replied  that  participants 
indicated  that  the  Guidelines  reflect  a consensus  hammered  out  between 
science  and  society. 
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Mr.  Thornton  then  summarized  his  inpressicxi  of  the  meeting.  He  felt 
nost  chairpersons  recognized  the  veilue  of  IBCs,  but  were  concerned  that 
the  focus  of  those  efforts  was  reccmbinant  ENA  activities.  They  did 
not  feel  one  area  of  research  should  be  singled  out  for  special  attention. 

A second  concern  was  the  "paperwork  burden"  associated  with  the  Guidelines. 
A reccninendation  made  by  the  Chairpersons  to  exenpt  experiments  covered 
by  Section  III-O  of  the  Guidelines  derives  from  this  concern.  Dr.  Mason 
offered  his  perception  that  many  IBC  chairpersons  did  not  like  the  formal- 
ity associated  with  the  review  ptxxedures  and  the  current  structure  of 
the  IBC. 

Dr.  Qotteaian  suggested  three  mechanisms  for  alleviating  some  of  the 
"paperwork  burden":  (1)  Exempt  those  experiments  falling  under  Section 

III-O;  or  (2)  Require  Pi  + EKl  oontainrent  conditions  but  dispense  with 
the  requirement  for  registration  docvjnents;  or  (3)  Require  the  IBC  to 
maintain  a registry,  but  not  to  review  the  experiments.  In  the  latter 
case,  there  could  be  a requirement  for  some  Institutional  officials, 
but  not  the  full  IBC  to  review  the  docvments.  She  said  she  herself 
could  not  support  the  first  option.  She  supported  the  second  or  third 
options  with  the  understanding  that  latge-scede  (i.e.,  greater  than  10 
liters)  explications  still  be  considered  as  a special  case. 

Dr.  Baltimore  said  he  would  support  a motion  to  exempt  experiments  cohered 
by  Section  III-O  from  the  Guidelines,  including  large-scale  experiments. 

He  suggested  consideration  be  given  to  changing  RAC  to  a general  advisory 
committee  on  biosafety.  He  felt  there  were  many  biosafety  issues  other 
than  reccmbinant  ENA  which  deserved  cxxxsideraticxi.  Er.  Mason  ccxKurred 
with  Dr.  Baltimore's  views. 

Dr.  McCarrity  asked  Dr.  Barkley  of  the  NIH  Division  of  Safety  to  cxmment 
on  the  csjrrent  status  of  federal  guidelines  on  ci)emic:al  carcinogens  and 
on  etiolcqical  agents.  Er.  Barkley  replied  that  the  CDC  guidelines  cxi 
etiologic:al  agents,  which  are  intended  as  a voluntary  <x3de  of  gcxx3  prac- 
tice, have  been  issued  in  draft  form  for  Garments  fran  the  scientific 
(xmmunity. 

Dr.  Barkley  said  the  Occupation^d  Safety  and  Health  Administration  (OSHA), 
responsible  for  prcmul gating  standards  to  protect  American  workers  from 
exposure  to  chemical  carcinogens,  is  ccmsidering  the  problem  of  carcinogen 
use  in  researcrh  laboratories.  Che  method  of  addressing  the  problem 
would  recognize  the  use  of  informed  judgement  by  principal  investigators. 
The  Department  of  Health  and  Hunan  Services  (EHiS)  is  developii>9  guidelines 
cm  cxmtrol  of  carcinogens,  i^hich  will  apply  specifically  to  EHHS  intramural 
laboratories.  Guidelines  for  the  use  of  chemical  c:arcinogens  in  NIH 
intramural  laboratories  will  be  issued  scxm. 

Dr.  Barkley  said  aspects  of  new  regulations  of  the  Environmental  Protection 
Agency  (EPA),  particularly  with  respect  to  the  Reaourc*  Conservation  and 
Recovery  Act,  were  also  reviewed  at  the  IBC  Chairperacxi's  meeting. 
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Ihese  regulations  are  an  attentpt  to  reduce  the  indiscriminate  disposal 
of  toxic  chemical  waste  in  the  environment. 

Dr.  Bems  said  he  found  the  CDC's  proposed  biosafety  guidelines  for 
etiological  agents,  with  regard  to  some  of  the  specific  ccxitainment  levels 
suggested,  to  be  capricious  and  unscientific,  and  the  CDC  unresponsive  to 
expressed  concerns.  He  admitted  that  the  guidelines  may  be  ^ jure, 
voluntary,  but  feared  they  would  not  be  voluntary,  ^ facto. 

Dr.  Williams,  vhile  admitting  that  the  CDC  guidelines  and  OSHA  regulations 
were  important,  urged  that  the  RAC  resist  the  temptation  to  address  a 
variety  of  issues  beyond  its  charge.  Mr.  Thornton  sipported  this  position. 

Mr.  Thornton  asked  for  a straw  vote  to  gauge  RAC  sentiment.  He  first 
asked  how  many  RAC  members  preferred  to  maintain  the  status  quo  regarding 
Section  III-O.  No  one  favored  this  approach.  He  then  asked  how  many 
favored  doing  something  to  materially  reduce  or  eliminate  the  paperwork 
and  reporting  functions  for  experiments  covered  by  Section  III-O.  Nine- 
teen individuals  supported  this  position.  He  then  asked  how  many  meidsers 
felt  serious  consideration  should  be  given  to  exenpting  entirely  from 
the  Guidelines,  experiments  currently  covered  by  Section  III-O.  Ten 
members  supported  this  position.  Mr.  Thornton  asked  NIH  staff  to  prepare 
language  on  a series  of  options  for  publication  in  the  Federal  Register 
prior  to  the  ^pril  meeting. 

Dr.  Campbell  suggested  that  experiments  currently  covered  by  Section 
III-O  be  exempt  from  the  Guidelines,  but  the  Guidelines  include  a recom- 
mendation that  these  experiments  be  done  under  PI  containment  conditions. 

Dr.  KrimsJy  asked  for  a clarification  of  the  mechanism  by  which  funds  are 
earmarked  for  evaluations.  Dr.  Talbot  replied  that  Congress  ^prcpriates 
budgetary  funds  for  each  Institute  of  the  National  Institutes  of  Health. 

A separate  law  specifies  that  up  to  one  percent  of  those  funds  may  be 
allocated  to  evaluation.  A detailed  review  procedure  within  EHHS  is 
used  to  allocate  these  funds  among  specific  evaluation  projects. 


IV.  UPDATE  OF  PROPOSED  RISK  ASSESSMENT  PROGRAM  AND  REVIEW  OF  PAPER  ON  E.  COLI 
POPULATIONS 

Dr.  Williams  reviewed  the  Proposed  First  Annual  l^ate  of  the  Program  to 
Assess  Risks  of  Recombinant  DNA  Research  (tab  962).  Dr.  Williams  high- 
lighted some  of  the  items  discussed  in  the  plan,  including  the  protocols 
that  originated  in  the  Falmouth  workshop  concerning  colonization  by 
E.  coli  K-12  and  transmission  of  genetic  information  from  ^ coli  K-12 
to  the  intestinal  flora,  and  the  protocol  involving  the  ^ coli  strain 
HS,  a good  colonizer,  and  plasmid  pBR325.  The  plan  also  discusses  the 
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results  of  the  polyom  experiments  which  attenpted  to  determine  if  recom- 
binant organisms  containing  oncogenes  would  induce  tumors,  and  includes 
a sunmary  of  the  Pasadena  Risk  Assessment  Workshop  held  on  April  11-12, 
1980.  NIAID  has  awarded  a contract  to  the  University  of  Minnesota  to 
develop  a course  on  basic  microbiological  practices  and  techniques  for 
work  with  hazardous  agents. 

Dr.  Krimsky  noted  the  statement  in  the  plan  that  "no  risks  of  recombinant 
ENA  research  have  been  identified  that  are  not  inherent  in  the  micro- 
biological and  biochemical  methodology  used  in  such  researth."  He  asked 
whether  an  increase  in  host  range  resulting  from  a recombinant  manipula- 
tion would  be  considered  a counter- instance  to  that  statement.  Dr.  Krause 
replied  that  the  risk  assessment  plan  indicates  that  no  such  case  has 
been  known  to  occur;  it  does  not  inply  that  such  an  event  is  an  inpossi- 
bility. 

Dr.  Krimsky  asked  if  the  results  of  EPA  contracts  would  be  available  to 
RAC,  and  if  these  results  would  be  integrated  into  future  NIH  risk  assess- 
ment  analyses.  Dr.  Talbot  replied  that  EFA  reports  periodically  to  the 
Industrial  Practices  Subcorrmittee  of  the  Federal  Interagency  Committee. 
Mirxites  of  these  meetings  are  forwarded  to  RAC.  He  noted  that  the  United 
States  Department  of  Agriculture  (USQA)  may  also  perform  some  risk  assess- 
ment studies  and  the  NIH  will  be  kept  abreast  of  those  studies. 

Dr.  KrimsKy  raised  a point  regarding  the  wording  in  the  second  paragraph, 
third  oolizm  on  page  61876,  deeding  with  colonization  of  the  intestinal 
tract.  After  some  discussion  it  was  agreed  that  the  word  "known"  should 
be  deleted  frcm  the  last  clause  of  the  paragraph,  vbich  would  now  read 
as  follows:  "...,  e\«n  though  E.  roll  K-12  has  apparently  lost  those 

(dtaretcteri sties  that  are  requit^  for  colonization  of  the  normal  intestinal 
tract."  Other  questions  by  Dr.  Krimsky  regarding  the  plan  were  answered 
by  Dr.  Krause  and  RAC  menbers. 

Dr.  Wright  suggested  the  risk  assessment  plan  should  be  footnoted  and 
referenced,  and  the  identities  of  investigators  disclosed.  Dr.  Wright 
also  felt  that  the  controversy  between  Rowe-Martin  emd  Rosenberg-Simon 
on  the  interpretation  of  the  Rowe-Martin  polyoma  experiments  should  be 
included  in  the  document.  Dr.  Krause,  Dr.  Williams  and  Mr.  Thornton 
noted  the  debate  was  presented  to,  and  carefully  considered  by,  the 
RAC.  Dr.  Baltimore  said  that  he  does  not  believe  there  is  a serious 
controversy  concerning  the  interpretation  of  the  polyoma  experiments; 
rather,  there  is  only  what  he  considers  a twisted  interpretation  of  those 
experiments  by  some  people.  Dr.  Krimsky  stated  his  undierstanding  that 
any  positive  results  in  the  polyona  protocols  would  be  very  inportant, 
and  said  that  the  reviewers  who  accepted  the  Rosenberg-Simon  article 
for  Nature  must  have  seen  some  value  in  the  article.  (Executive  Secre- 
tary's  note:  Nature  has  confirmed  that  the  Rosenberg-Simon  article 

eppeared  as  a feature  article"  rather  than  as  a "scientific  paper"  and 
therefore  was  not  formally  peer  revie%#ed].  Dr.  Canpbell  said  that  what 
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Rosenberg  and  Siiion  judged  to  be  positive  results  were  what  Rowe  and 
Martin  considered  the  controls  for  the  experiment. 

Mr.  Pauter  asked  if  studies  to  elucidate  aspects  of  survival  and  colon- 
ization of  different  strains  of  ^ coli  would  be  undertaken.  Dr.  Krause 
pointed  out  that  the  plan  states  that  NIAID  has  awarded  a grant  bo  an 
investigator  to  study  the  molecular  mechanisms  of  coli  colonization, 
specifically  the  relative  inportance  of  plasmid  or  chromosanal  determinants 
CXI  cx)lonization.  Dr.  Levine  said  this  field  is  very  fertile  and  developing 
very  rapidly. 

Mr.  Ihomton  called  on  Dr.  Holmes  to  review  tab  963,  a paper  entitled 
"Genetic  Diversity  and  Structure  in  Escherichia  cx>li  Papulations." 

Dr.  Holmes  said  that  in  this  article  investigators  surveyed  twenty  enzymes 
frcxn  one  hundred  nine  clones  of  ^ coli.  In  addition  to  the  wild  type 
isolates,  twenty-four  laboratory  K-12  strains  were  studied.  Tlie  genetic 
diversity  the  investigators  observed  led  them  to  ccxiclude  that  recombin- 
ation in  nature,  of  the  genes  coding  for  the  studied  proteins,  is  rare. 

One  of  the  ^ coli  isolates  had  been  obtained  frcxn  an  infant  in  a 
Massachusetts  hospital  nursery.  Tlie  twenty  ass^ed  enzymes  from  this 
strain  were  indistinguishable  electrcphoretically  frcxn  the  same  twenty 
enzymes  in  laboratory  strain  ^ coli  K-12.  Dr.  Krimsky  said  he  asked 
that  this  be  discaassed,  as  he  wondered  vAiether  it  might  indicate  that 
E.  cx)li  K-12  is  surviving  in  nature.  Drs.  Levine,  Canpbell  and  Nightin- 
gale all  said  that  just  because  the  Massaciiusetts  nursery  isolate  has  20 
enzymes  electrcphoretically  identical  to  ^ cx)li  K-12,  c3oes  not  at  all 
mean  that  it  will  resemble  ^ coli  K-12  in  the  parameters  that  are  impor- 
tant for  ^ coli  K-12's  lack  of  ability  to  colonize.  It  was  agreed  that 
the  data  on  the  20  enzymes  are  "a  small  drcp  in  a large  bucket;"  very 
incxxrplete  data  towards  establishing  the  similarity  of  the  Massachusetts 
isolate  to  ^ cx>li  K-12.  Further  it  was  pointed  exit  that  the  paper 
states  the  Massachusetts  isolate  differs  in  its  bacteriophage  sensitivi- 
ties frcxn  E.  cx>li  K-12. 


V.  REVISED  GENETIC  MANIPUIATION  ADVISORY  GROUP  GUIDELINES 

Dr.  Gottesnan  began  disexission  of  the  United  Kingdom's  revised  Genetic 
Manipulation  Advisory  Group  ((MAG)  guidelines  for  reexrobinant  ENA  experi- 
ments (tab  964).  She  said  the  British  had  instituted  a system  in  vhich 
numbers  are  assigned  for  "access,"  "expression,"  and  "damage."  The  num- 
bers are  multiplied  together  to  obtain  a final  figure  vhich  determines 
the  recxxnmended  physical  containment  level.  She  said  the  RAC  applies 
similar  principles  vhen  evaluating  recommended  containment,  but  in  not 
as  e;^)licit  a form.  (MAG,  like  the  RAC,  has  been  cielegating  increased 
responsibility  to  local  committees.  She  said  she  did  not  perceive  any 
significant  differences  in  approach  between  the  U.  S.  and  the.British 
situation,  vhich  wcxild  carpel  the  RAC  to  take  action. 
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Mr.  Pauker  pointed  out  that  GMAG  still  requires  some  central  notification 
and  registration.  Dr.  Wright  said  the  Q1AG  guidelines  generally  required 
higher  containment  levels  them  the  NIH  Guidelines.  Others  said  that  the 
latest  OtAG  revision  seemed  to  lead  to  generedly  lower  containment  levels 
in  the  U.  K.  as  conpared  to  the  U.  S. 


VI . PROPOSED  PROCEDURES  FOR  MINOR  MODIFICATIONS  OF  PREVIOUSLY  APPROVED  lARGE- 

SCALE  REOOMBINANr  ENA  EXPERIMENTS 

A.  Application  Procedures  for  Minor  Modifications  of  Previously  Approved 
Large-Scale  Recombinant  CNA  Experiments. 

Dr.  Gottesnan  began  discussion  of  the  proposed  application  procedures 
for  minor  modifications  of  previously  approved  large-scale  recombinant 
HA  experiments  (tabs  965,  976/3).  Dr.  Gottesnan  said  that  currently 
all  large-scale  experiments  are  reviewed  by  the  full  RAC;  the  proposal 
is  an  attenpt  to  develop  an  expedited  procedure  for  minor  modifications 
of  previously  approved  large-scale  experiments.  The  proposal  provides 
a procedure  for  determining  whether  a modification  is  minor.  A 
request  for  evaluation  of  a minor  modification  would  be  sent  to  ORDA. 

If  QRDA  believes  it  is  a minor  modification,  the  request  will  be 
sent  to  a working  group  ccrposed  of  at  least  two  RAC  members.  If 
possible,  these  members  should  have  participated  in  the  review  of 
the  original  approved.  If  the  working  group  unanimously  agrees  that 
the  modification  is  minor  and  that  the  diemges  do  not  significantly 
alter  the  organism  in  a way  that  is  likely  to  affect  containment  of 
the  organism  or  the  vector,  or  the  nature  of  the  expressed  product 
from  that  presented  originally  to  RAC,  recamendaticn  for  ap^Jroval 
will  be  transmitted  to  ORDA.  If  the  working  group  does  not  so  find, 
the  proposal  would  be  presented  to  the  full  RAC  for  consideration. 

Dr.  Gottesman  moved  acceptance  of  the  proposed  language.  Dr.  Bems 
seconded  the  notion. 

Dr.  Goldstein  suggested  that  each  proposed  be  circulated  to  all  RAC 
members  at  the  time  that  it  is  sent  for  review  to  the  working  group. 
This  would  provide  an  opportunity  for  all  RAC  members  to  comment. 

He  further  suggested  that  the  decision  of  the  working  group  be  trans- 
mitted to  all  RAC  members.  Dr.  Gottesman  suggested  instead  that  a 
summary  of  minor  modifications  epproved  between  meetings  using  the 
minor  modification  working  group  procedure  be  provided  to  RAC  at 
each  RAC  meeting.  Dr.  Goldstein  accepted  this  proposed,  and  it  was 
agreed  that  CRDA  would  provide  such  a sumnary. 

Dr.  Leibowitr  of  Schering-Plough  Corporation  suggested  that  certain 
minor  modifications  of  previously  approved  large-sc£de  experiments 
using  ^ ooli  K-12  host-vector  systems  might  be  approved  by  the 
local  IBC.  Dr.  Gottesnan  said  she  preferred  the  minor  modification 
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procedure  as  in  tab  976/3.  Dr.  McKinney  agreed.  By  a vote  of 
seventeen  in  favor,  none  opposed,  the  RAC  acc^ted  the  prc^)osed 
language  (976/3). 


B.  Proposed  Procedures  for  Change  of  Locale  of  Previously  j^roved  Large- 
Scale  Recombinant  ENA  Experiments. 

Dr.  Gartland  posed  the  question  of  how  to  process  changes  of  site 
for  large-scale  production  using  previously  approved  clones,  i.e., 
a clone  which  had  been  approved  for  scale-up  at  one  site  would  be 
noved  to  another  physical  facility.  A second  IBC  might  then  be 
charged  with  oversight  responsibilities. 

Dr.  Baltimore,  noting  that  the  RAC  no  longer  reviews  physical  facil- 
ities, felt  changes  of  locale  were  therefore  not  appropriate  RAC 
considerations.  It  was  agreed  that  ORDA  would  administratively 
process  such  proposals. 

[Executive  Secretary's  Note:  The  following  statement  dealing  with  changes 

of  facility  has  been  added  to  the  "^^plication  Procedures  for  Large-Scale 
Recombinant  DNA  Experiments"; 

"7.  Should  a clone,  previously  ^proved  for  scale-up  at  one  facil- 
ity, be  prc^x3sed  to  be  moved  to  a second  facility,  the  IBC 
with  oversight  responsibility  at  the  second  site  shall  submit 
to  ORDA  a registration  document  and  receive  ORDA  approval, 
prior  to  initiating  scale-up.  No  RAC  review  would  be  required."] 


VII.  PROPOSED  CONTAINMENT  FOR  EXPERIMENTS  INVOLVING  NONPATOOGENS 

Dr.  Brill  introduced  the  proposal  (tabs  966,  973,  976/2,  980,  981,  982, 
983,  984,  985,  987,  and  988)  to  amend  the  Guidelines  to  permit  use  of 
norpathogenic  prokaryotes  and  nonpathogenic  lower  aa)?aryotes  as  donors 
and  recipients  in  reconbinant  EWA  experiments  under  PI  containment  condi- 
tions. Specifically,  it  was  proposed  in  the  Federal  Register  on 
November  28,  1980,  that  a new  Section,  III-0-2,  would  be  added  to  the 
Guidelines  as  follows: 

"III-0-2.  Experiments  Involving  Norpathogenic  Prokaryotes  and  Lower 
EuJcaryotes.  Recombinant  DNA  ei^riments  involving  prokaryotes  and 
lower  eukaryotes,  ncxpathogenic  [2A]  for  man,  animals,  or  plants, 
can  be  conducted  under  PI  containment." 

Changes  were  also  proposed  in  other  sections  of  the  Guidelines  to  accom- 
plish this  change. 
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In  discussing  the  propcssal.  Dr.  Brill  suggested  that  this  proposed 
language  be  amended  as  follows:  (1)  following  the  word  *plants",  the 

words  "and  only  DNA  from  such  sources"  would  be  added;  and  (2)  a require- 
ment would  be  added  that  the  experiments , and  documentation  that  the 
organisms  are  not  Known  pathogens,  nust  be  registered  with  the  1oc:clI 
IBC;  and  (3)  oontairinent  for  these  experiments  would  be  raised  from  PI 
to  P2.  It  was  noted  that  Dr.  NovicK,  in  a letter,  had  suggested  that 
containment  be  raised  to  P2.  Dr.  Brill  moved  acceptance  of  the  proposal 
as  amended.  Dr.  Feck>roff  seconded  the  motion. 

Dr.  Goldstein  asked  what  type  of  dcxMnentaticxi  wcxild  be  subnitted  to  the 
lcx:al  IBC  ocxTceming  ncxpathogenicity.  Dr.  Brill  replied  that  the  inves- 
tigator should  provide  evictenoe  frcm  the  literature  that  the  organism  is 
not  pathogenic. 

Dr.  Bems  said  that  the  proposed  requirement  for  P2  had  no  scientific 
basis  and  moved  to  amend  the  language  to  require  PI  containment. 

Drs.  Brill  and  Pedoroff  acc^epted  Dr.  Bems*  amendment. 

Dr.  Bems  then  propcsed  amendment  which  would  cdiange  the  word  "regis- 
tered" to  the  word  "reviewed";  to  Dr.  Brill's  amendment.  Drs.  Brill  amd 
Pedoroff  agreed. 

Mr.  Ttomton  asked  Dr.  Brill  to  restate  his  proposad  as  amended. 

Dr.  Brill  read  the  following  amended  motion: 

"Reccmbinant  DNA  experiments  involving  prokaryotes  or  lower  eukaryotes 
nonpathogenic  to  man,  amiiials,  or  plants,  and  coly  DNA  from  such 
sources,  can  be  cxxxlucted  under  PI  cxxitainment  cxmditions.  The 
experiments  must  be  reviewed  by  the  lcx:ad.  IBC  with  cScxximentatico 
that  the  organisms  are  not  known  pathogens." 

Dr.  Gottesnan  said  she  could  not  support  the  proposal  ais:  (1)  It  covers 

an  enormous  variety  of  organisms,  (2)  It  cJoes  not  restricrt  the  type  of 
vector  to  be  used  (e.g.,  oonjugative  plasmids  wcxjld  be  permissible),  and 
(3)  "Ncxpathogenic"  may  be  defined  differently  by  different  IBCs.  This 
proposal  would  represent  a cJeparture  from  corrent  Guideline  philosophy. 
Dr.  Gottesnan  aigreed,  however,  that  an  expedited  procedure  for  evaluating 
ocxitainment  for  experiments  involving  these  organisms  might  be  desirable. 
She  suggested  that  prcpcxails  involving  norpathogenic  prokaryotes  and 
nonpathogenic  lower  eukaryotes  might  be  reviewed  by  C»DA  rather  than  by 
the  full  RAC.  GRDA  cxxjld  consult  with  experts  in  the  field.  Dr.  Mason 
also  expressed  cxxKom  about  the  definiticxi  of  nonpathogenicity,  and 
supported  the  ocxxopt  of  ORDA  review. 

Dr.  Gcjttesnan  moved  a substitute  motion  to  extend  Sec±ic3n  111-^3  of  the 
Guidelines,  vfiich  currently  allows  recombinant  DNA  transfers  between 
nonpathogenic  prokaryotes  at  P3  containment,  to  include  experiments 
with  norpathogenic  lower  eukaryotes.  Her  substitute  motion  wbuld  also 
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pennit  requests  for  lowering  of  ccxitaimnent  for  specific  experiments  in 
this  class  to  be  approved  by  ORDA.  RAC  review  would  not  be  required. 

Dr.  Mason  seccxided  the  substitute  motion. 

Dr.  Brill  said  that  the  investigator  would  be  most  knowledgeable  about 
the  organism.  He  questioned  whether  ORDA  review  should  be  required. 

Dr.  Cairpbell  spoke  in  support  of  Dr.  Brill's  motion.  He  felt  the  restric- 
tions placed  on  recombinant  ENA  research  were  discouraging  innovation. 

Mr.  Thornton  called  the  vote  on  Dr.  Gottesman's  substitute  motion.  The 
RAC  voted  against  Dr.  Gottesman's  motion  by  a vote  of  six  in  favor,  eight 
c(%>osed,  and  two  abstentions. 

Dr.  Nightingale  suggested  that  "ncxpathogenic"  is  too  absolute  a term; 
certain  organisms  normally  not  pathogenic  can  cause  disease  in  compromised 
hosts.  Other  menfcers  concurred. 

Dr.  Baltimore  said  the  committee,  in  evaluating  this  proposal,  should 
face  the  basic  questicxi  of  vhether  recombinant  DNA  technology  is  likely 
to  produce  an  organism  more  pathogenic  than  the  original  donor  organisms. 

Dr.  Levine  said  that  while  nany  members  of  the  committee  feel  it  is 
exceedingly  unlikely  that  recombinant  ENA  technology  will  create  a new 
pathogen  of  clinical  significance,  disparities  could  arise  among  insti- 
tutions concerning  vhether  a given  organism  is,  or  is  not,  a pathogen 
under  Dr.  Brill's  proposal. 

Mr.  Thornton  then  called  the  vote  on  Dr.  Brill's  amended  proposal.  By  a 
vote  of  nine  in  favor,  ei^t  opposed,  and  three  abstentions,  the  RAC 
acc^ted  Dr.  Brill's  proposal.  Dr.  Goldstein  and  Dr.  Krimsky  requested 
to  be  recorded  as  voting  against  the  motion. 

Dr.  Gottesman,  in  noting  the  closeness  of  the  vote,  again  offered  for 
consideration  her  substitute  proposal.  Her  proposal  was  that,  if 
Dr.  Fredrickson  should  not  acc^t  Dr.  Brill's  amended  proposal,  the 
sense  of  the  RAC  was  that  it  would  be  preferable  to  the  status  quo  to 
make  at  least  two  changes  in  the  Guidelines;  (1)  to  extend  the  current 
situation  allowing  clcxiing  between  nonpathogenic  prokaryotes  at  P3 
containment  to  include  ncxpathogenic  lower  eukaryotes,  and  (2)  to  allow 
lowering  containment  below  P3  for  individual  cases  in  this  class  to  be 
approved  by  ORDA,  rather  than  requiring  RAC  review.  She  moved  this 
proposal.  Dr.  Goldstein  seconded.  Dr.  Bems  moved  to  table  discussion. 
Dr.  Canpbell  seconded.  By  a vote  of  eight  in  favor,  eleven  opposed  and 
no  abstentions,  the  motion  to  table  Dr.  Gottesman's  substitute  motion 
failed. 

Mr.  Thornton  then  called  the  vote  on  Dr.  Gottesman's  motion.  By  a vote 
of  fourteen  in  favor,  one  opposed,  and  three  abstentions,  the  RAC  approved 
Dr.  Gottesman's  motion. 
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VIII.  CLOSED  SESSION 

The  RAC  went  into  closed  session  to  consider  propo6^ds  from  oornmercial 
ooncems  for  scale-up  of  reoonbinant  experiments. 


DC.  PROPOSAI^  TD  CLONE  GEHES  OF  POCT  AND  M0C7IH  DISEASE  VIRUS 

Dr.  Gartland  introduced  a request  (tab  972)/  cfated  October  17,  1980,  from 
(Jenentech,  Inc.,  and  the  United  States  Department  of  Agriculture  Plum 
Island  Animed  Disease  Center  concerning  the  cloning  of  the  Foot  and 
Mouth  Disease  Virus  (FMEV)  genane.  An  earlier  proposed  entitled  "Cloning 
and  Expression  in  E.  ooli  of  the  VP3  Protein  of  Foot  and  Mouth  Disease 
Virus"  had  been  renewed  by  the  RAC  at  the  Decentjer  6-7,  1979  meeting. 

On  the  reccnren<tation  of  the  RAC,  Stage  I of  that  proposal,  the  construc- 
tion of  clones  containing  cDNA  segments  of  the  FMEV  genome,  was  epproved 
by  the  NIH  amd  announced  in  the  Feder^  Register  of  January  17,  1980  (45 
FR  3552).  At  that  time  it  was  noted  "Dr.  Canpbell  stated  that  it  was 
the  sense  of  the  RAC  that  this  motion  constituted  the  'major  action' 
and  that  future  recommendations  of  the  RAC  approving  further  stages  of 
the  experiment  would  be  'minor  actions.'"  Subsequently,  permission  was 
given  (Federal  Register  of  July  29,  1980  (45  FR  50528))  that  certain 
clones  oontaIniriigcDfK~copi^  of  the  FMEV  genome  trade  on  Plum  Island 
could  be  removed  from  Plum  Island  as  they  "were  well  characterized, 
lacked  infectivity,  and  represent,  in  aggregate,  only  75%  of  the  FMDV 
gencme."  Dr.  Gartland  said  request  one  in  the  October  17,  1980,  proposal 
dealing  with  work  in  ^ ooli  K-12  could  be  considered  a "minor  action" 
continuation  of  the  previously  revie%#ed  proposal.  However,  request  two 
of  the  October  17,  1980,  submission  dealing  with  proposed  work  in  hosts 
other  than  E.  ooli  could  not  be  so  considered.  Dr.  Gartland  suggested 
RAC  might  tHeref'ore  appropriately  evaluate  request  one  (but  not  request 
two)  of  the  sutmission,  even  though  the  proposal  (tab  972)  had  not  been 
published  in  the  Federal  Register  for  thirty  days  of  public  corment,  as 
the  request  had  not  been  revived  by  ORDA  until  December  1980. 

Drs.  Bems,  Gottesnan  and  Baltimore  agreed  that  request  one  of  the  pro- 
posal could  be  appropriately  considered  .at  this  meeting. 

Dr.  Baltimore,  in  reviewing  request  one  of  the  proposed,  explained  that 
severed  types  and  subtypes  of  Foot  and  Mouth  Disease  Virus  are  endemic 
in  the  world  today.  He  said  vaccine  pro(Xx»rs  must  thus  develop  vaccines 
against  multiple  types  and  subtypes  of  the  virus.  He  said  Genentech, 

Inc.,  in  the  original  proposed,  had  chosen  one  FMIV  type  as  a prototype, 
requested  and  obtained  NIH  permission  for  experiments  involving  this 
ty^,  and  now  is  requesting  permission  to  a|^ly  the  same  procedures  to 
other  FMEV  serological  types.  Dr.  Baltimore  said  Genentech,  Inc.,  had 
agreed  to  abide  by  the  oo^itions  set  by  RAC.  Dr.  Canpbell  said  it  was 
appropriate  that  a RAC  working  group,  but  not  the  full  RAC,  review  data 
on  the  infectivity  of  the  clones  before  they  are  removed  fronr  Plum  Island. 
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Dr.  Bems  suggested  that,  as  in  the  previous  approval,  the  clones  allowed 
to  leave  Plum  Island  shall  not  contain,  individually  or  collectively, 
more  than  75%  of  the  viral  gencme.  Dr.  Baltimore  included  these  state- 
ments in  his  motion  to  approve  request  one  of  the  proposal.  Dr.  Fedoroff 
seconded  the  motion. 

By  a vote  of  20  in  favor,  none  opposed  and  one  abstention,  the  RAC  recom- 
mended approval  of  request  one  of  the  prc^xosal  (tab  972).  This  action 
would  pennit  cloning  on  Plum  Island  of  various  FMIV  types  in  E.  coli  K-12. 
Ihe  following  conditions  were  specified:  (1)  A working  group  ^ the  RAC, 
but  not  the  full  RAC,  would  examine  data  on  the  infect ivity  of  the  clones 
produced  on  Plum  Island  before  these  clones  were  allowed  to  leave  the 
Island,  and  (2)  the  clcaies  to  leave  Plum  Island  should  be  well-character- 
ized, shown  to  lack  infectivity,  and  shall  not  contain,  individually  or 
collectively,  more  than  75%  of  the  FMEV  genome. 

Dr.  Gottesman  suggested  that  some  discussion  of  request  two  of  the  proposal 
(tab  972)  was  appropriate.  Although  no  formal  action  could  be  taken  at 
this  meeting,  a discussion  might  identify  potential  problems. 

Dr.  Baltimore  said  request  two  of  the  proposal  (tab  972)  requests  permis- 
sion to  clone  FMDV  cEWA  in  Bacillus  subtil is,  Saccharonyces  cerevisiae, 
and  in  eukaryotic  cells  in  culture.  He  envisaged  no  potential  hazard  in 
clcxiing  the  VP3  protein  in  these  host-vector  systems.  Dr.  Ross  of  Genen- 
tech,  Inc.,  said  the  VP3  protein  has  no  known  biological  activity  other 
than  as  a structural  protein  in  the  FMDV  coat.  Dr.  Baltimore  asked 
Dr.  Ross  if  less  than  two-thirds  of  the  SV40  genome  would  be  used  as  a 
vector  for  cloning  the  VP3  protein.  Dr.  Ross  replied  that  less  than 
two-thirds  of  the  SV40  genome  would  be  used.  Dr.  Goldstein  asked  if 
inserting  the  gene  for  the  VP3  protein  into  a two-third  fragment  of  the 
SV40  genome  could  produce  a viable  virus  with  modified  host  range. 

Dr.  Baltimore  said  that  it  is  very  unlikely  that  the  VP3  protein  could  be 
inserted  into  the  SV40  capsid  structure. 

Dr.  Bems  asked  for  a clarification  of  the  prc^xDsal.  He  noted  that  the 
discussion  focused  on  one  of  the  FMEV  capsid  proteins,  the  VP3  protein. 
However,  Genentech  will  have  up  to  75%  of  the  entire  viral  genome,  and 
the  October  17,  1980  proposal  requests  permission  to  clone  FMDV  capsid 
proteins  in  general,  not  just  VP3.  Dr.  Ross  said  that  ^proval  for  just 
the  VP3  protein  would  be  acceptable  at  this  time.  Dr.  Ck)i:tesman  suggested 
tliat  the  proposal  should  be  more  eiplicit.  It  was  also  stated  that 
additional  information  c«i  the  vectors  to  be  used  should  be  supplied. 

Ihe  RAC  deferred  action  on  request  two  of  tab  972, 
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X.  PROPOSAL  FX»  APPROVAL  OF  SCHIZOSACCHAROMYCES  POMBE  FOR  RECOMBINANT  DNA 
EXPERIMEyrS 

Dr.  Benj2BTiin  Hall  of  the  Lhiversity  of  Washington  requested  that  the 
fission  yeast,  Schizosaccharonyces  ponfce,  together  with  cerevisiae/ 

E.  ooli  hybrid  recpnbinant  plaanids,  be  certified  as  ein  HVl  host-vector 
system  (tabs  970,  975,  976/7).  Dr.  Hall  in  addition  requested  that  this 
system  be  included  in  Section  III-O  of  the  Guidelines.  Schizosaccharctnyces 
pqrbe  is  nonpathogenic,  survives  poorly  outside  of  controlled  laboratory 
conditions,  is  rare  in  nature,  and  exchanges  genetic  information  only 
with  other  closely  related  organisms.  E)r.  Campbell  said  the  request  is 
unusued  in  that  the  specified  host  is  the  species  rather  than  a specific 
laboratory  strain.  He  noted  that  the  current  HVl  certified  hosts  are  at 
a selective  disadvanteige  relative  bo  their  wild  type  counterparts.  He 
felt  the  RAC  should  adhere  to  criteria  specified  in  the  Guidelines  for 
certifying  HVl  host-vector  systems.  Ch  this  basis  he  said  he  could  not 
recoirend  approval  of  the  request.  Et.  Gottesran  agreed. 

Dr.  Pinon  agreed,  but  suggested  that  the  NIH  might  permit  certain  experi- 
ments with  the  organian,  while  not  certifying  Schizoeaccharomyces  pombe 
as  an  HVl  host-vector  system. 

Dr.  Canpbell  moved  approval  of  the  following  motion: 

*C^  from  nonpathogenic  prokaryotes  and  lower  eukaryotes  may 
be  cloned  into  Schiaosaccharomyces  pombe  ^%cies  under  PI 
containment  conditions." 

By  a vote  of  fourteen  in  favor,  one  opposed,  and  four  abstentions  RAC 
reccnmended  the  motion.  Dr.  Campbell  then  moved  a second  recamenda- 
tion: 

"D^A  frcm  higher  eukaryotes  may  be  cloned  in  Schizosaccharomyoes 
pombe  species  under  P3  containment  conditions?" 

By  a vote  of  fourteen  in  favor,  none  opposed,  and  five  abstentions, 

RAC  accepted  the  motion. 


XI.  REQUEST  TO  INCLUDE  STREPTOCOCCUS  FAECALIS  AND  SIREPTOCOCCUS  SANGUIS  UNDER 
EXEMPTION  I-E-4. 

Dr.  Gotteanan  introduced  the  request  (tabs  967,  976/1)  of  Dr.  Donald 
Qe%«ll  of  the  Dhiversity  of  Michigan  that  Streptococcus  faecal  is  be 
included  along  vd.th  Streptococcus  sanguis  in  a sublist  of  Appendix  A 
of  the  Guidelines.  Dr.  Gottesman  notM  that  Appendix  A currently  has 
tvx5  sublists,  E and  F,  both  of  which  include  Streptococcus  sanguis.  She 
suggested  that  Streptococcus  faecalis  be  added  to  sublist  F if  the  RAC 
is  satisfied  that  the  evidence  demonstrates  exchange  in  both  directions 
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between  S.  faecalis  and  sanguis.  Dr.  Cartpbell  supported  that  approach, 
and  ncve3~aK)roval.  Dr.  Fedoroff  seconded  the  motiai. 

By  a vote  of  twelve  in  favor,  two  c^xised,  and  five  abstentions,  the  RAC 
recoraraended  that  the  request  be  approved,  and  that  Streptoooccus  faecalis 
be  added  to  sublist  F of  Af^ndix  A. 


XII.  PROPOSAL  FOR  FOR  STREPTCMYCES  AND  NCNPAIHOGENIC  ACTINOMYCErES 

Dr.  Levine  introduced  three  requests  (tab  974)  of  Dr.  Stanley  Cohen  of 
Stanford  Uiiversi^  to  revise  oontainnent  levels  for  recombinant  DNA 
experiments  involving  the  ncxpathogenic  free-living  soil  organism  genus 
Streptomyces  and  other  nonpathogenic  Actinomycetes . Dr.  Talbot  pointed 
out  that  this  item  had  not  been  published  in  the  Federal  Register  for 
thirty  days  of  public  camment  due  to  its  late  receipt  in  ORDA.  He  noted 
however  that  the  first  of  the  three  requests  was  a specific  instance  of 
a much  broader  proposal  (see  item  VII  of  these  minutes)  which  had  been 
published  in  the  Federal  Register,  and  that,  therefore,  the  RAC  could  appro- 
priately act  CXI  this.  Dr.  Levine  read  the  first  of  Dr.  Cchen's  requests: 

"That  all  members  of  the  ncxpathogenic  Ac^incxtycetes  genus 
Streptcmyc»s  and  the  plasmids  native  to  this  ^nus  be  ^proved 
as  host-vec±or  systens  for  the  clcxiing  under  PI  conditions  of  ENA 
derived  from  other  non-pathogenic  prdlcaryotic  organisms  suoh  as 
Streptonyoes  and  other  ncx>-pathogenio  Actinomycetes  species, 

Eschericnia  ooli  K-12,  Bacillus  subtilis.  Bacillus  licdienformis. 

Bacillus  circulans,  and  other  n<x>-pathogenic  Bacillus  species, 
and  for  the  clcxiing  of  DNA  c3erived  frxxn  non-pathogen i c unicellular 
eu3caryotic  microorganisms  such  as  Sacchanxiyces  cerevisiae  and 
Neurospora  cnrassa." 


Dr.  Levine  noted  that  the  RAC  had  earlier  in  the  meeting  (see  item  VII 
of  these  minutes)  recenmended  PI  containment  as  sufficient  for  a large 
class  of  experiments,  of  which  these  were  a snail  subset.  He  recommended 
^proval.  Et.  Maas  secx>nded  the  motion. 

By  a vote  caf  eighteen  in  favor,  ncxae  cDpposed,  and  two  abstentions,  the 
RAC  recommended  approval  of  the  first  request  of  tab  974.  Dr.  Campbell 
abstained  from  discussing  and  voting  on  this  request. 

The  RAC  cSeferred  action  on  the  second  and  third  requests  of  tab  974. 

Dr.  Gottesnan  said  that  Dr.  Cohen  should  supply  additional  cfeta  concerning 
the  organisms  he  wishes  to  be  certified  as  HVl  host-vector  systems. 

Dr.  Williams  cxxicurred. 
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XIII.  PROPOSAL  TO  AMEND  ITEM  4 OF  APPE>ffi)IX  E 

Dr.  Brill  in'roduced  the  p^cp»^d  (tabs  968,  976/5)  by  Dr.  Clarence  Kado 
of  the  Uhiversity  of  California,  Davis,  to  nodify  item  4 of  Appendix  E. 

Dr.  Kado  requested  deletion  of  the  specification  that  experinents  involving 
Agrobacterium  tunefaciens  be  performirf  "under  containment  conditions  one 
step  higher  than  would  be  required  for  the  desired  DMA  in  HVl  systems 
(i.e.,  one  step  higher  physical  containment  than  that  specified  in  the 
subsections  of  Section  III-A)." 

According  to  Dr.  Kado's  proposed,  item  4 of  Appendix  E would  read  as 
follows: 

■Cloned  desired  fragments  fran  any  non-prohibited  source  may  be  trans- 
ferred into  Acprobacterinn  tunefaciens  containing  a Ti  plasmid  (or 
derivatives  thereof },  using  a nonoonjugative  ^ ooli  plasmid  vector 
coupled  to  a fragment  of  the  Ti  plasmid  euvd/or  the  origin  of  replication 
of  an  Agrotocterium  plasmid,  u>der  oontainment  conditions  that  would 
be  required  for  the  desired  DNA  in  HVl  systems  (i.e.,  that  specified 
in  the  subsections  of  Section  III-A).  Transfer  into  plant  parts  or 
cells  in  culture  would  be  pennitted  at  the  same  oontainment  level." 

In  support  of  the  request.  Dr.  Brill  said  that  Agrobacterium  tumefyiens, 
while  a pathogen,  does  not  attack  tissue  which  has  not  been  injured. 
Expression  of  the  Ti  plasmid  coded  genes  is  diluted  out  as  the  plant  grows. 
Furthermore,  the  Ti  plasmid  is  apparently  lost  in  meiotic  segregation, 
and  is  not  transmitted  to  progeny.  He  moved  approval  of  Dr.  Kado's 
proposad.  Dr.  Scandalios  concurred. 

Dr.  Gottesnan  noted  that  the  proposal  would  effectively  designate 
Agrobacterium  tumefaciens  an  HVl  system.  She  did  not  find  this  action 
appropriate  as  (1)  the  Agrobacterium  tumefaciens  Ti  plasmid  is  a oonjuga- 
tive  plasmid,  and  (2)  although  Agrobacterium  timiefaciens  is  not  a serious 
pathogen,  it  is,  nonetheless,  a ^thogen.  She  suggested  that  contain- 
ment conditions  for  certain  types  of  e>q3eriments  might  appropriately  be 
relaxed,  but  suggested  that  the  RAC  refrain  from  designating  Agrobacterium 
tumefaciens  a ^ facto  HVl  system.  She  proposed  to  lower  containment 
to  P2  for  experiments  involving  cloning  DIft  from  non-pa thogenic  pro- 
)caryotes  and  plants  in  Agrobacterium  tumefaciens  with  subsequent  transfer 
to  plants  or  plant  tissueT  Dr.  Brill  accepted  this  proposed  amendment 
of  his  motion. 

The  motion  was  reocniTended  by  the  RAC  by  a vote  of  seventeen  in  favor, 
none  opposed,  and  two  abstentions. 
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XIV.  REQUEST  FCR  LCWERING  OF  CXXnMNMEMT  UNDER  ITEM  4 OF  APPEMDIX  E 

Dr.  Scandalice  introduced  the  request  (tabs  969,  976/6)  of  Dr.  Mary-Dell 
Chilton  of  Washington  Uiiversity  in  St.  Louis  to  reduce  ^^sical  con- 
tainment to  P2  for  the  nanipulaticMi  in  Agrobacterium  tumefaciens  of  (1) 
the  Saccharoiyoes  cerevisiae  alcohol  dehydrogenase  1 gene  and  ( 2 ) the 
gene  coding  for  the  maize  (Z^  mays)  seed  storage  protein,  zein.  The 
clCT>ed  ENA  and  the  vectors  will  be  introduced  into  tobacco  plants. 

Dr.  Scandalios  said  these  experiments  are  currently  covered  by  iten  4 
of  i^pendix  E which  specifies  P3  ccxitainment  conditions.  He  said 
Dr.  Chilton  requests  a lowering  of  containment  as  the  recorfcinant  DNAs 
used  in  the  manipulations  are  well-characterized.  Dr.  Scandalios  recom- 
mended that  the  specified  e;^riments  be  permitted  under  PI  containment 
ccMiditions  and  so  moved.  Dr.  Brill  concurred. 

^ a vote  of  fifteen  in  favor,  none  opposed,  and  four  abstentions,  the 
RAC  recommended  Dr.  Scandalios'  motion. 


XV.  REQUEST  TO  CLONE  SACCHAROMYCES  CEREVISIAE  ENA  IN  TEIRAHYMENA 

Dr.  Maas  began  discussion  of  the  request  (tabs  979,  976/4)  of  Dr.  Eduardo 
Orias  of  the  University  of  California,  Santa  Barbara,  to  clone  Sacchar- 
onyces  cerevisiae  ENA  in  Tetrahymena  thermog^ila  using  ^ cerevisiae/ 

E.  coli  h^rid  plasmids.  Dr.  Orias,  in  support  of  his  request,  noted 
that  Tetrahymena  thermct^ila  is  a unicellular  eukaryote  of  no  known 
pathogenicity.  Dissemination  of  genetic  informaticxi  between  members 
of  the  species  by  means  other  than  eulcaryotic  ocxijugation  has  not  been 
demonstrated. 

Dr.  Levine  said  this  request  is  an  example  of  experiments  v^ich  would  be 
covered  by  the  new  proposed  mechanism  ocxiceming  non-^thogenic  prokaryotes 
and  non-pathogenic  lower  eukaryotes  (see  item  VII  of  these  minutes). 

Dr.  Maas  moved  acc^tanoe  of  the  proposal  at  the  PI  cxxitainment  level. 

Dr.  Levine  seccxided  the  motion.  By  a unanimous  vote  of  nineteen  in 
favor,  RAC  recommended  the  action. 


XVI.  DRAFT  PROPOSAL  ON  TOXINS 

Dr.  Maas  said,  in  his  mind,  the  clcxiing  of  toxin  genes  may  be  among  the 
few  real  potential  hazards  posed  by  recombinant  ENA  experiments. 

Dr.  Maas  said  an  ^ hoc  group  composed  of  Dr.  Alan  Bemheimer  of  New 
York  Ikiiversity,  Dr.  John  Collier  of  Yale  Ikiiversity,  Dr.  Michael  Gill 
of  Tufts  Uiiversity,  Dr.  Susan  Gottesman  of  NIH,  Dr.  ^tyrcxl  Levine  of 
the  University  of  Maryland,  Dr.  James  Mason  of  the  Utah  State  Departitent 
of  Health,  and  himself  had  met  to  ocxvsider  eppropriate  cxxitainment  for 
recombinant  ENA  eiperiments  in\rolving  genes  cxxiing  for  toxins. 
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Dr.  Ma^ls  said  the  group  had  participated  in  two  telephone  conferenoe  calls 
and  had  met  on  Jamary  1,  1981  to  develop  language  for  publication  in 
the  Federal  Register  and  for  subsequent  consideration  at  the  April  23-24, 
1981  RAC  neet  ng.  He  presented  the  draft  language  developed  at  the 
January  1,  1981  neeting  (Attachment  II). 

Or.  Haeis  said  the  prcposal  could  be  broken  down  into  three  parts:  (1)  a 
preanble  «#iich  offers  the  logic  and  reasoning  behind  the  proposal,  (2)  a 
section  outlining  procedures  to  determine  toxicity  and  (3)  containment 
conditions  for  various  potencies.  He  noted  that  for  the  moment  the 
proposal  deedt  only  with  cloning  in  ^ ooli  K-12  host-vector  systems. 

Dr.  Haas  suggested  that  the  ad  hoc  working  group  might  be  consulted  when 
prcposeds  evaluating  toxins  are  considered. 

Mr.  Thornton  suggested  that  each  RAC  member  take  the  opportunity  to  nake 
suggestions  on  the  draft  proposal.  He  tharJced  the  ^ hoc  working  group 
for  their  efforts.  Dr.  Bems  suggested  that  Dr.  Gill  might  be  invited 
as  em  ^ hoc  consultant  to  the  RAC  meeting  at  which  the  toxin  prapos^d 
will  be  considered. 

XVII.  FimJHE  MEETING  I»TES 

Mr.  Thornton  directed  the  attention  of  the  members  to  tab  961  which 
outlined  future  meeting  dates  of  the  RAC.  These  are  April  23  and  24, 

1981,  September  10  and  11,  1981,  and  Jeuuary  7 and  8,  1982. 


XVIII.  ADJOUBWE?^ 

The  meeting  was  adjourned  at  12:15  p.m. , January  9,  1981. 


Respectively  submitted. 
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I hereby  certify  thatr  to  the  best  of 
iry  knowledge,  the  foregoing  Minutes  and 
Attachments  are  accurate  and  ocmplete. 
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FIRST  CRAFT  PlCSarr  TO  RAC  CN  JANUARY  9,  1981 
Cloning  of  Ttscins 

I.  Preantile 

lt)«reas  it  is  unliJoely  that  newel  pathogens  of  clinical  significance 
for  nan  night  be  created  by  the  cloning  of  genes  for  toxic  proteins 
into  new  host  bacteria  that  colonise  hunans  or  that  may  pass  genetic 
information  to  organims  capable  of  colonizing  hunans,  it  is  neverthe- 
less prudent  to  restrict  the  cloning  of  genes  for  potent  toxins. 

The  theoretical  dangers  stem  from  the  habits  of.  the  new  bacterial  host 
and  the  toxicity  of  the  toxin  per  se  rather  than  knoMi  attributes  of 
the  organism  that  contributes  the  toxin  gene(s),  its  ecology,  virulence, 
amount  of  toxin  it  may  synthesize  in  humans  or  elset4)ere,  and  the  possi- 
bility that  it  exchanges  genetic  information  with  certain  ether  organians 
in  nature.  Likewise,  the  toxins  role,  or  otherwise,  in  pathogenicity  of 
the  donor  organiam  is  not  necessarily  of  relevance. 

The  extent  to  which  toxins  are  a danger  is  usually  difficult  to  ascertain 
for  hunans.  The  specification  thus  attempts  to  define  a level  of  activity 
below  «4iich  proteins  might  be  considered  safe  and  specifies  minimal  accep>- 
table  safety  tests  on  animals  t^ich  might  predict  hunan  safety  levels. 
Because  there  are  wide  OlO^  fold)  differences  in  susceptibilities  of 
animals  to  toxins,  human  safety  may  be  inferred  with  reasonable  assurance 
only  if  an  agent  is  shown  to  non-potent  to  another  primate  or  to  several 
lower  mammals.  The  specification  is  worded  so  that  non-potenney  (potency) 
for  lower  animals  would  be  over-ridden  by  evidence  of  potency  (non-potency) 
to  primates  or  hunans. 
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Additional  precautions  may  be  desirable  if  synergy  or  potentiation  occur 
as,  for  example  those  bacterial  exotoxins  that  enhance  the  toxicity  of 
endotoxin. 

Itoxicity  Determination 

A toxin  shall  be  considered  potent  at  a certain  level  if  parenteral  admin- 
istraticxi  of  a certain  amount  causes  death,  disfigurement  or  profound 
neurological  effects. 

a)  If  the  human  toxicity  is  kncwn,  this  information  shall  be  paramount. 

b)  If  human  toxicity  is  not  known,  it  may  be  inferred  pro  tern  from  assays 
of  toxicity  to  another  primate  (intravenous  injection  to  at  least  four 
animals) . 

c)  If  neither  human  nor  other  primate  toxicity  is  known,  human  toxicity 
may  be  inferred  from  16  most  sensitive  of  three  small  animals,  namely 
mice,  guinea  pigs  and  rabbits,  using  intravenous  injection  into  at 
least  four  anijrals  of  each  species. 

Hie  toxin  used  for  the  tests  must  be  of  good  quality  without  substantial 
denaturation  or  chemical  alteraticxi  from  its  most  effective  form.  Ihe 
purity  must  be  known  sufficiently  to  determine  the  content  of  specific 
agent.  If  the  purity  is  in  doubt  the  most  conservative  assunption  must 
be  made.  An  iirqpure  toxin  that  a^spears  similar  in  structure  and  action  to 
a knovm  toxin  may  be  assunned  pro  tan  to  be  ten  times  as  toxic  as  the 
known  toxin. 
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lt>en  two  or  more  proteins  act  in  synergy  to  form  a toxic  principle  and 
the  components  are  to  be  cloned  separately  under  conditions  that  rigor- 
ously preclude  the  ocmingling  of  the  separate  clones,  the  toxicities  of 
each  confxx^t  nmy  be  considered  individu^dly. 

Restrictions 

1.  No  specific  restriction  shedl  apply  to  the  cloning  of  CNA  specifying 
a protein  if  it  is  non-potent  when  acteinistered  at  the  level  of 

100  vg  (or  more)  per  )dJLograni  of  body  weight. 

2.  Cloning  of  Class  A,  B and  C toxins  is,  for  the  present,  restricted  to 
E.  ooli  host-vector  systems.  Class  A toxins  are  defined  ais  those 
that  are  potent  at  the  level  of  1 yg  - 100  ygAg  body  weight.  These 
may  be  cloned  in  EXl  Pi. 

^peci^d  Case; 

Some  enterotoxins  are  substantiadly  more  toxic  when  administered 
enter2dly  than  parenterally  and  must  be  considered  separately.  The 
following  enterotoxins  whose  effects  are  confined  to  the  stimulation 
of  intestinal  secretion  that  can  be  entirely  reversed  by  adninistra- 
tion  of  electrolyte  solutions  shedl  be  subject  to  the  rules  governing 
Class  A toxins.  The  heat  stable  toxins  of  ^ ooli  (both  STI  & STII) 
and  of  enterooolitica  cholera  toxin,  the  heat  labile  toxins  of 
E.  ooli,  Klebsiella,  and  other  related  proteins  as  may  be  identified 
that  are  neutredized  by  an  antisenin  monospecific  for  cholera  toxin. 
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3.  Class  B toxins  are  those  that  are  potent  at  the  level  of  100  ng  - 
1000  ng/kg  body  weight  (exan^les  - di^^theria  toxin,  Clostridium 
perfringens,  epsilon  toxin,  abrin).  DNA  for  these  proteins  may  be 
cloned  EK2/P2  or  EK1/P3. 

4.  Qass  C toxins  are  potent  at  less  than  100  ng,  namely  the  botulinum 
toxins,  tetanus  toxin,  and  9iigella  dysenteriae  neurotoxin.  Cloning 
of  genes  for  these  toxins  is  restricted  but  exceptions  will  be  consi- 
dered on  a case-by-case  basis  by  RAC  following  publication  of  the 
request  in  the  Federal  Register.  It  is  likely  that  permission  to 
proceed  with  some  protocols  involving  toxins  of  this  class  will  require 
the  work  to  proceed  in  a P4  facility. 

Footnote; 

It  is  conceivable  that  sane  toxins  may  greatly  100-fold)  potentiate  the 
effects  of  other  toxins.  If  information  on  potentiation  becomes  available, 
the  toxins  with  potentiating  effects  on  other  toxins  will  oo:istitute  a 
special  situation  to  be  considered  on  a case-by-case  basis  as  a minor 
action. 
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LC^  or  MLD/)cg 

1>10  ng 

Han  Ncnkey 

Meuse 

Guinea  Pig 

Rabbit 

Botulinun  toxin  A 

10  ng 

1.2  ng 

(0.6  ng) 

(0.5  ng) 

B 

1.2  ng 

0.6  ng 

C 

1/3  mouse 

1 X mouse 

1/8  mouse 

D 

(40  r^) 

<0.4  ng 

(0.1  ng) 

(0.08  ng) 

E pcotaolytically 
activated 

(1.1  ng) 

1.1  ng 

(0.6  ng) 

(1.1  ng) 

F 

Tetanus  toxin 

<2.5  ng 

7 ng 

''<2  ng 

(.05-5  ng) 

Shigella  dysenteriae  neurotoxin 

(4.5  ng) 

1.3  pg 

>9  pg 

0.9  ng 

10-100  ng 

100-1000  ng 

Diphtheria  toxin 

^00  ng 

200  ng 

160  ng 

Abrin 

600  ng 

Cl.  perfringens  Epsilon  toxin 
(trypsin  activated) 

250  ng  1 

pg 

k - AO  yg 

Staphylococcal  Alpha  toxin 

40-60  pg 

V3  pg 

Ricin 

3 pg 

Pseudomonas  aeruginosa  exotoxin  A 

3 pg 

Streptolysin  0 \ 

10-25  pg 

ais  rabbit 

3 pg 

Cl.  perfringens  Theta  toxin  / 

lJ-16  pg 

5-8  pg 

I^molysin  ) 

Cersolysin  V 

0-lirit>ile 
henolys ins 

40-80  pg 

4.4  pg 

Listersolysin  j 

3-12  pg 

and  prestnably  lUcewiae  for  similar  honolysins  produced  by  other  Clostridiun  and 
Bacillus  species 
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Guinea  Pig 

35  yg 
<\.50  pg 

B.  pertussis  toxin  <or  «60  yg,  5 ^g 

B.  anthrecis.  LetheLL  factor  (with  PA)  (Rat)  <114  ^g 

S.  aureus  Beta  toxin  500  'pg-5  mg  40-40  yg 


100'  yg  -1  mg 
Cholera  Ifoxin  (i.v.) 

LT  (i.v.) 

Cl.  perfr ingens  enterotoxin 
Cord  Factor 


10-100  mg 

Sta^ylococcal  Gamma  toxin 
Staphylococcal  Delta  toxin 
S.  aureus  enterotoxin  A j 

b)po 


250  yg 

(less  enterally) 
presuned  250  yg 
300  yg 
500  pg 

^ mg,  4 mg 

3.6  mg 
3 mg 

<50  mg  ? 

^,20  ng  2 yg 
< 500  ng  2 vg 

0.1  yg 


1-10  mg 

Pseudononas  aeruginosa  protease (s) 

Streptococcal  erythrogenic  toxin 
(also  enhances  effect  of  endotoxin) 

Proteus  mirabilis  neurotoxin  S 


Rabbit 


3-30  yg  ? 


3.5  mg 


<^-40  mg 
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Sti(3h  leutocidin  > 1 mg 

Itoxln  abode  toxin 

Lagionclla 

B.  cereus  enterotoxins 
CT 

C.  dlfficUe 
Streptolysin  S 
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DEPARTMENT  OF  HEALTH  AND 
HUMAN  SERVICES 

National  Institutes  of  Health 

Recombinant  ONA  Researctt;  Actions 
Under  QuIdeHnes 

AOCNCv;  iVational  Institutes  of  Health. 
PHS.  HHS. 

Acnosc  Notice  of  actions  under  NIH 
Guidelines  for  Research  Involving 
Recombinant  ONA  Molecules. 

SUtsssAAY:  This  notice  sets  forth  actions 
taken  by  the  Director,  NIH.  under  the 
1980  NIH  Cuideliaes  for  Research 
Involving  Recombinant  ONA  Molecules 
(45  FR  77384). 

imcnvi  OATi:  March  11. 1981. 
soa  PUStTHCn  INFOaSSATlON  COSTTACr. 
Additional  information  can  be  obtained 
from  Dr.  William  ).  Cartland.  Office  of 
Recombinant  ONA  Activities  (OROA). 
National  Ixutitutes  of  Health.  Bethesda. 
Maryland  20205.  (301)  496-8051. 
sueeisMCMTAjrv  itssoassATiosc  I am 
promulgating  today  several  major 
actions  under  the  NIH  Guidelines  for 
Research  Involving  Recombinant  ONA 
Molecules.  These  proposed  actiotu  were 
published  for  comment  in  the  Federal 
Register  of  November  28. 1980.  and 
reviewed  and  recommended  for 
approval  by  the  Recombinant  ONA 
Advisory  Committee  (RAC)  at  its 
meeting  on  fanuary  8-9,  1961.  In 
accordance  with  Section  IV-E-l-b  of 
the  NIH  Guidelines.  I find  that  these 
actions  comply  with  the  Guidelines  and 
present  no  signiRcant  risk  to  health  or 
the  environment. 

Part  I of  this  announcement  provides 
background  Information  on  the  actions. 
Part  0 provides  a summary  of  the  major 
actions. 

L Dedsiofu  on  Actions  Under 
Guidelines 

t-A.  Proposed  Containment  for 
Nonpathogens 

Dr.  Winston  BrilL  a RAC  member, 
proposed  in  a letter  dated  November  14, 
1980,  that  the  Guidelines  be  amended  to 
permit  use  of  nonpathogenic 
prokaryotes  and  nonpathogenic  lower 
eukaryotes  as  donors  and  recipients  in 
recombinant  DNA  experiments  under  Pi 
containment  conditions. 

The  following  language  was  published 
In  the  November  28.  1980  Federal 
Register  (45  F*R  79386)  for  thirty  days  of 
comment: 

A A new  section.  III-0-2.  would  be  added 
to  the  Culdelinee.  as  follows; 

"ID-O-2.  Experiments  Involving  Non- 
Pathogenic  Prokaryotes  and  Lower 
'ukaryotes.  Recombinant  DNA  experiments 
rvolving  prokaryotes  and  lower  eukaryotes. 


nonpathogenic  (2A|  for  man,  animals,  or 
plants,  can  be  conducted  under  PI 
containment" 

B.  A new  paragraph  would  be  added  just 
before  Section  Ill-O  begins,  as  follows: 

"When  the  reader  finds  that  the 
contaiiunent  level  given  for  the  same 
experiment  is  different  in  two  different 
sections  within  Part  IlL  he  may  choose  which 
of  the  two  levels  he  wishes  to  use  for  the 
experiment" 

C The  second  paragraph  of  Section  IH-B-3 
would  deleted.  Revised  Section  Ul-B-3  would 
read  as  follows: 

"Ul-B-3.  Non-HVl  Systems.  Containment 
levels  for  other  classes  of  experiments 
Involving  non-HVl  systems  may  be  approved 
by  the  Director.  NIH.  (See  Sections  fV-£-l- 
b-(l)-(b).  rV-E-l-MZHc).  and  IV-£-l-b- 
OHbir 

D.  Section  fV-E-l-b-2-(f)  would  be 
deleted.  This  Section  currently  reads  as 
follows; 

"IV-£-l-b-(2)-(0.  Assigning  containment 
levels  for  experiments  in  whi^  both  donor 
and  redplant  are  non-pa  thogenic  prokaryotes 
(sec  Section  10-8-3)." 

During  the  thirty  day  comment  period 
eight  letter*  supporting  this  proposal 
were  received.  Two  additional  letters, 
while  supporting  the  proposal, 
recommended  that  containment  be  set  at 
P2.  rather  than  Pi. 

The  RAC  discussed  the  proposal  at 
the  january  8-9. 1961  meeting.  Dr.  Brill 
suggested  that  the  proposed  Section  III- 
0-2  be  modified  in  two  wayr  (1) 
following  the  word  “plants”  would  be 
added  the  words,  "and  only  DNA  from 
such  sources,";  and  (2)  text  would  be 
added  specifying  that  the  experiments 
must  be  review^  with  the  local  IBC 
with  documentation  that  the  organisms 
are  not  known  pathogens.  (Dr.  Brill  also 
IniUally  recommend^  that  containment 
for  these  experiments  be  raised  from  Pi 
to  P2.  but  later  said  he  was  convinced 
by  the  arguments  of  some  RAC  members 
that  Pi  was  appropriate). 

During  the  ensuing  discussion  RAC 
members  opposed  to  the  motion  pointed 
out  that  (1)  the  proposal  cover*  an 
enormous  variety  of  organisms,  (2) 
“nonpathogenic"  may  be  defined 
differently  by  different  IBCs  and  (3)  no 
restriction  is  placed  on  the  type  of 
vector*  to  be  used.  A substitute  motion 
was  advanced  by  Dr.  Cottesman  which 
would  provide  for  an  expedited  review 
procedure.  Under  this  proposal.  ORDA 
would  review  proposals  involving 
nonpathogenic  prokaryotes  and  lower 
eukaryotes  on  a case-by-case  basis.  The 
RAC.  by  a vote  of  six  in  favor,  eight 
opposed  and  two  abstentions,  denied 
this  substitute  motion. 

The  RAC  continued  discussion  of  Dr. 
Brill's  motion.  Some  RAC  members  felt 
the  proposal  as  written  placed  a burden 
of  interpreting  “pathogenicity"  on  IBCa. 
Nonetheless,  sentiment  supporting  an 


expedited  type  of  procedure  for  dealing 
with  prokaryotic  and  lower  eukaryotic 
nonpathogens  was  expressed.  By  a vote 
of  nine  in  favor,  eight  opposed,  and 
three  abstentions,  the  RAC  passed  Dr. 
Brill's  motion,  as  it  had  appeared  in  the 
Federal  Register,  with  the  two  changes 
suggested  by  Dr.  Brill  at  the  meeting. 

The  substitute  proposal  which  would 
permit  ORDA  to  lower  containment  on 
proposals  utilizing  nonpathogenic 
prokaryotes  and  lower  eukaryotes  on  a 
case-by-case  basis,  was  again  offered 
by  Dr.  Cottesman  for  consideration.  The 
proposal  was  that  if  Dr.  Fredrickson 
should  not  accept  Dr.  Brill's  proposal,  it 
was  the  sense  of  the  RAC  that  it  would 
be  preferable  to  the  status  quo  to  at 
least  make  two  changes:  (1)  extend  the 
current  situation  allowing  cloning 
between  nonpathogenic  prokaryotes  at 
P3  to  also  include  lower  eukaryotes:  and 
(2)  allow  lowering  below  P3  for 
Individual  cases  by  ORDA  rather  than 
requiring  RAC  review.  A motion  to  table 
this  proposal  failed;  by  a vote  of  eight  in 
favor,  eleven  opposed.  By  a vote  of 
fourteen  in  favor,  one  opposed,  and 
three  abstentions,  the  Rj\C  then 
approved  Dr.  Cottesman's  motion. 

In  deciding  whether  to  accept  the 
"Brill"  motion,  recommended  by  the 
RAC  by  a vote  of  nine  in  favor,  eight 
opposed,  and  three  abstentions,  or  the 
more  conservative  "Cottesman"  motion, 
recommended  by  the  RAC  by  a vote  of 
fourteen  in  favor,  one  opposed,  and 
three  abstentions,  I note  that  already  in 
the  Guidelines  the  following 
experiments  are  permitted: 

1.  Certain  experiments  with 
prokaryotes  and  lower  eukaryotes  are 
exempt  from  the  Guidelines,  under 
Sections  l-E-3  and  I-E-4. 

2.  Certain  experiments  with 
prokaryotes  and  lower  eukaryotes  may 
be  done  at  Pi  containment  under 
Guideline  Sections  lU-O,  IIl-B-2  and 
Ul-C-6. 

3.  Certain  experiments  with 
prokaryotes  and  lower  eukaryotes  may 
be  done  at  P2  containment  under 
Guideline  Sections  lII-A-l-a-{5)  and 
m-A-l-b. 

Dr.  Brill's  proposal  covers  an 
enormous  number  of  organisms,  many  of 
which  have  not  been  well  characterized. 
‘Tilonpa thogenic"  might  be  Interpreted 
differently  by  different  IBCs.  The 
proposal  does  not  require  use  of  non- 
conjugatlve  plasmids.  For  these  reasons 
I am,  at  present  not  accepting  the  "Brill" 
motion  and  instead  I am  accepting  the 
more  conservative  "Cottesman"  motion. 

Accordingly  a new  section,  III-0-2,  is 
added  to  the  Guidelines  as  follows; 

"IH-O-2.  Experiments  Involving 
Prokaryotes  Nonpathogenic  for  Man, 
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Animals  or  Plants,  and/or  Lower 
Eukaryotes  Nonpathogenic  for  Man, 
Animals  or  Plants, 

Recombinant  DNA  experiments 
involving  prokaryotes  nonpathogenic  for 
man,  animals,  or  plants,  and/or  lower 
eukaryotes  nonpathogenic  for  man, 
animals  or  plants,  and  only  DNA  ht)m 
such  sources,  can  be  conducted  under 
P3  containment  (2A).  Lower  levels  of 
physical  containment  may  be  assi^ed 
by  ORDA  on  a case-by-case  basis  for 
specific  donor-recipient  combinations 
(see  Section  IV-E-l-b-{3)-{h)).” 

A new  paragraph  is  added  just  before 
Section  UI-O  begins,  as  follows: 

“When  the  reader  finds  that  the 
containment  level  given  for  the  same 
experiment  is  different  in  two  different 
sections  within  Part  III,  he  may  choose 
whichever  of  the  two  levels  he  wishes  to 
use  for  the  experiment.” 

The  second  paragraph  (’f  Section  IH- 
B-3  is  deleted.  Revised  Section  ni-B-3 
now  reads  as  follows: 

“ni-B-3.  Non-HVl  Systems, 
Containment  levels  for  other  classes  of 
experiments  involving  non-HVl  systems 
may  be  approved  by  the  Director,  NIH, 
(See  Sections  IV-E-l-b-(l)-(b),  IV-E-1— 
b-(2Hc).  and  IV-E-l-b-{3Hb)).” 
Section  rV-E-l-b-(2Hf)  is  deleted. 

A new  section  IV-E-l-b-{3)-{h)  is 
added  as  follows: 

*TV-E-l-b-(3)-(h).  Assigning 
containment  levels  for  experiments  hr 
which  both  donor  and  recipient  are 
nonpathogenic  prokaryotes  and/or 
nonpathogenic  lower  eukaryotes  (see 
Section  III-0-2).” 

In  order  to  clarify  the  relationship 
among  Sections  UI-O,  UI-O-1,  and  lU- 

0- 2,  the  Unal  sentence  in  the  second 
paragraph  under  Part  UI  is  amended  to 
read  as  follows; 

"Prior  BBC  review  is  required  for  all 
other  experiments  described  in  the 
subsections  of  Part  lU,  including  DI-O-1, 
m-O-2,  etc.” 

1- B.  Request  for  Approval  of 
Scbizosaccharomyces  Pombe  for 
Recombinant  DNA  Experiments 

Dr.  Benjamin  D.  Hall  of  the  University 
of  Washington,  in  letters  dated 
November  3, 1980,  and  December  5, 

1980,  requested  that  the  fission  yeast, 
Scbizosaccharomyces  pombe,  together 
with  the  S.  cerevisiae/E,  coli  hybrid 
recombinant  plasmids,  be  certified  as  an 
HVl  host-vector  system.  Dr.  Hall  further 
requested  that  this  system  be  included 
imder  Section  lU-O  of  the  Guiddines.  In 
his  submission.  Dr.  Hall  noted  that 
Scbizosaccharomyces  pombe  is  not  a 
pathogen,  it  survives  poorly  outside  of  a 
controlled  laboratory  enviioiunent,  it  is 
rare  in  nature,  and  geneti&exchange  in 


the  Ascomycetes  occurs  only  with 
closely  related  organisms. 

Dr.  Hall’s  request  was  published  in 
the  November  28, 1980  F^eral  Register 
(45  FR  79387),  No  conunents  were 
received  during  the  thirty  day  comment 
period. 

The  RAC,  in  discussing  the  proposal 
at  the  January  8-9, 1981  meeting,  noted 
that  specifications  for  HVl  certification 
have  been  defined  in  Section  Il-D-2-b 
of  the  Guidelines.  It  was  suggested  that 
only  certain  experiments  be  approved 
without  certifying  S.  pombe  as  a general 
HVl  host-vector  system.  The  RAG 
therefore,  recommended  by  a vote  of 
fourteen  in  favor,  one  opposed  and  four 
abstentions,  that  DNA  from  non- 
pathogenic prokaryotes  and  lower 
eukaryotes  may  be  cloned  into 
Scbizosaccharomyces  pombe  species 
imder  Pi  containment  conditions.  It 
further  recommended  by  a vote  of 
fourteen  in  favor,  none  opposed  and  five 
abstentions,  that  DNA  fi-om  higher 
eukaryotes  may  be  cloned  in  SL  pombe 
species  under  ^ containment 
conditions. 

I accept  these  recommendations.  Item 
18  in  Appendix  E of  fite  Guidelines  is 
amended  to  read  as  follows: 

“18.  DNA  fiom  nonpadiogenic 
prokaryotes  and  nonpathogenic  lower 
eukaryotes  may  be  cloned  into 
Scbizosaccharomyces  pombe  species 
under  PI  cmitainment  conditions.  WlA 
from  higher  eukaryotes  may  be  cloned  in 
S,  pombe  species  under  P3  cimtainment 
conditions.” 

I-C.  Request  To  Include  Streptococcus 
Faecalis  and  Streptococcus  Sanguis  in 
Appendix  A, 

Dr.  Donald  Clewell  of  die  University 
of  Michigan  requested  in  letters  dated 
August  13, 1980  and  September  10, 1980, 
that  Streptococcus  faecalis  be  included 
along  with  Streptococcus  sanguis  in  a 
sublist  of  Appendix  A.  Recombinant 
DNA  molecules  composed  entirely  of  ^ 
DNA  segments  bom  organisms  within 
each  sublist  of  Append  A are  exempt 
from  the  Guidelines  under  Section  1-^-4, 
which  exempts  "Certain  specified 
recombinant  DNA  molecules  that 
consist  entirely  of  DNA  segments  from 
different  species  that  exchange  DNA  by 
known  physiological  processes. ...”  In 
support  of  his  request.  Dr.  CleweU 
submitted  data  indicating  that  exchange 
of  genetic  information  between  the  two 
species  occurs  by  naturfil  physiological 
processes. 

A Federd  Register  announcement  of 
Dr.  Clewell's  request  appeared  on 
November  28, 1980  (45 1^  79386).  No 
comments  were  received  during  the 
thirty  day  comment  period. 


The  RAC  discussed  Dr.  Clewell's 
proposal  at  the  January  8-9, 1981 
meeting.  The  RAC  was  satisfied  that  the 
data  demonstrated  two-way  plasmid 
transfer.  By  a vote  of  twelve  in  favor, 
two  opposed  and  five  abstentions,  the 
RAC  recommended  that  the  request  i>e 
approved,  and  that  Streptococcus 
faecalis  be  added  to  sublist  F of 
Appendix  A. 

I accept  this  recommendation,  and 
Appendix  A,  Sublist  F has  been 
amended  to  read  as  follows: 

"Sublist  F 

1.  Streptococcus  sanguis 

2.  Streptococcus  pneumoniae 

3.  Streptococcus  faecalis" 

I-D.  Request  To  Clone  Saccharomyces 
Cerevisiae  DNA  in  Tetrabymena 
Thermophilia 

Dr.  Eduardo  Orias  of  the  University  of 
California,  Santa  Barbara  in  a letter 
dated  December  18, 1980  requested 
permission  to  clone  Saccharomyces 
cerevisiae  EWA  in  Tetrabymena 
thermophila  using  S.  cerevisiae/E,  coB 
hybrid  plasmids. 

Dr.  Orias  supplied  data  outlining  the 
genetics  and  ecology  of  Tetrabymena. 

He  noted  that  Tetrabymena  thermophila 
is  a unicellular  microbial  eukaryote  of 
no  known  pathogenicity.  Dissemination 
of  genetic  information  between 
members  of  the  species  by  means  other 
than  eukaryotic  conjugation  has  not 
been  demonstrated. 

Dr.  Orias*  request  appeared  in  the 
November  28, 1980  F^eral  Register  (45 
FR  79387).  No  comments  were  received 
during  the  thirty  day  comment  period. 

During  the  RAC  discussion  of  die 
proposal  at  the  January  8-9, 1981 
meeting,  it  was  noted  ^at  the  proposal 
invdves  nonpathogenic  organisms,  and 
approval  at  die  Pi  level  of  containment 
was  recommended  by  a unanimous  vote 
of  nineteen  in  favor. 

1 accept  this  recommendation,  and  a 
new  ent^  has  been  added  to  Appendix 
E to  read  as  follows: 

“26.  Saccharomyces  cerevisiae  DNA 
may  be  doned  in  Tetrahymeno 
thermophila  using  E.  coli/S.  cerevisiae 
hybrid  plasmids  under  PI  containment 
conditions.’! 

I-E.  Proposal  To  Amend  Item  4 of 
Appendix  E 

Entry  4 of  Appemlix  E of  the 
Guidelines  reads  as  follows: 

“4.  Cloned  desired  fragments  from  any 
non-jirohibited  source  may  be 
transferred  into  Agrobacterium 
tumefaciens  containing  a Tt  plasmid  (or 
derivatives  thereof),  using  a 
nonconjugative  K co//  plasmid  vector 
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coupled  to  a fragment  of  the  Ti  plasmid 
and/or  the  origin  of  replication  of  an 
Agrobacterium  plasmid,  under 
containment  conditions  one  step  higher 
than  would  be  required  for  the  desired 
DNA  In  HVI  systems  (l.e.,  one  step 
higher  physical  containment  than  that 
specified  In  the  subsections  of  Section 
lO-A).  Transfer  into  plant  parts  or  cells 
in  culture  would  be  permitted  at  the 
same  containment  level  (one  step 
higher)." 

Dr.  Clarence  Kado  of  the  University  of 
California.  Davis,  proposed  in  a latter 
dated  October  2.  1960  that  the  fourth 
entry  In  Appendix  E be  modifled  to  read 
as  follows; 

**4.  Cloned  desired  fragments  from  any 
non-prohibited  source  may  be 
transferred  into  Agrobacterium 
tumefaciena  containing  a Tl  plasmid  (or 
derivatives  thereof),  using  a 
nonconjugative  £.  coU  plasmid  vector 
coupled  to  a fragment  of  the  Tl  plaamid 
and/or  the  origin  of  replication  of  an 
Agrobacterium  plasmid,  under 
containment  conditions  that  would  be 
required  for  the  desired  DNA  in  HVl 
systems  (Le..  that  specified  in  the 
subsectioiu  of  Section  lU-A).  Transfer 
into  plant  parts  or  cells  In  culture  would 
be  permitted  at  the  same  containment 
level" 

An  announcement  of  Dr.  Kado's 
proposed  amendment  was  published  in 
the  Federal  Rsflster  of  November  26. 
1860  (45  PR  79387).  No  comments  were 
received  during  the  thirty  day  comment 
period. 

During  the  discussion  of  the  proposal 
at  the  January  g-g.  igei  RAC  meeting,  it 
was  noted  that  this  proposal  would 
effectively  designate  Agrobacterium 
tumefaciena  an  HVl  system. 

It  was  pointed  out  that  while 
Agrobacterium  tumefaciena  is  a plant 
pathogea  plant  tissue  must  be  injured  to 
permit  Infection.  Further,  the  Mnetic 
information  Introduced  into  plant  cells 
by  the  Agrobacterium  tumefaciena  Tl 
plasmid  Is  not  stably  integrated  into  the 
plant  genome  and  is  not  transmitted  at 
meiosis  into  seeds.  Reservations  were 
expressed,  however,  about  approving  A. 
tumefaciena  as  an  HVl  system.  A 
motion  to  permit  cloning  of  DNA  from 
plants  and  nonpathogenic  prokaryotes 
in  Agrobacterium  tumefaciena  with 
subsequent  transfer  to  plants  or  plant 
tissue  under  P2  containment  conditions 
was  recommended  by  a vote  of 
eeventeen  in  favor,  none  opposed  and 
two  abstentions. 

1 accept  this  recommendation,  and 
entry  4 of  Appendix  B.  la  amended  to 
read  as  follows: 

"4.  Cloned  desired  fragments  from  any 
non-prohibIted  source  may  be 
transferred  Into  Agrobacterium 


tumefaciena  containing  a Ti  plasmid  (or 
derivatives  thereof),  using  a 
nonconjugative  E.  coU  plasmid  vector 
coupled  to  a fragment  of  the  Ti  plasmid 
and/or  the  origin  of  replication  of  an 
Agrobacterium  plasmid,  under 
containment  conditions  one  step  higher 
than  would  be  required  for  the  desired 
DNA  In  HVl  systems  (i.e..  one  step 
higher  than  that  specified  in  the 
subsections  of  Section  III-A).  However. 
DNA  from  plants  and  nonpathogenic 
prokaryotes  may  be  cloned  under  P2 
containment  conditions.  Transfer  into 
plant  parts  or  cells  in  culture  is 
permitted  at  the  same  containment  level 
as  is  used  for  the  cloning  in 
Agrobacterium  tumefaciena. 

l-F.  Request  for  Lowering  of 
Containment  Under  Entry  Four  of 
Appendix  E 

Dr.  Mary-Dell  Chilton  of  Washington 
University  in  SL  Louis,  in  a letter  of 
September  10,  I860,  requested  a 
reduction  in  physical  containment,  to 
the  P2  level  for  the  manipulation  in 
Agrobacterium  tumefaciena  of  (1)  the 
Saccharomycea  cereviaiae  alcohol 
dehydrogenaaa  1 gene  and  (2)  the  gene 
coding  for  the  maize  [Zea  mays)  seed 
storage  protein,  zein.  The  cloned  DNA 
and  the  cloning  vectors  will  be 
introduced  into  tobacco  plants.  These 
experiments  are  c\irrently  covered  under 
entry  4 of  Appendix  E which  stipulates 
use  of  P3  containment.  Dr.  Chilton's 
proposal  was  published  for  comment  In 
the  November  26,  1960  Federal  Register 
(45  FR  79367).  No  comments  were 
received  during  the  thirty  day  comment 
period. 

Noting  that  the  cloned  DNA 
sequences  to  be  manipulated  are  well 
characterized,  the  RAC  at  the  January  6- 
9. 1961  meeting  recommended,  by  a vote 
of  fifteen  in  favor,  none  opposed  and 
four  abstentions.  Pi  containment 
conditions  for  the  described 
experiments. 

1 accept  this  recommendation,  and 
text  has  been  added  to  entry  4 of 
Appendix  E,  so  indicating. 

f-C.  Propoaed  Procedurea  for  Previoualy 
Approv^  Large-Scale  Recombinant 
DNA  Experimenta 

1.  Application  Procedurea  for  Minor 
Modifications  of  Previously  Approved 
Large-Scale  Recombinant  DNA 
Experiments.  The  following  procedures 
for  handling  minor  modifications  of 
previously  approved  large-scale 
recombinant  DNA  experiments, 
generated  by  a Working  Croup  of  the 
Recombinant  DNA  Advisory  Committee 
(RAC),  were  published  in  the  November 
26. 1960  Federal  Register  (45  FR  78367): 


"Procedures  have  been  developed  for 
considering  applications  to  grow  more 
than  ten  liters  of  an-organism  containing 
recombinant  DNA.  These  procedures 
Include  consideration  of  the  request  by  a 
working  group  of  the  NIH  Recombinant 
DNA  Advisory  Committee,  submission 
of  the  request  to  the  full  RAC  after 
consideration  by  the  working  group,  and 
subsequent  submission  to  the  Director. 
NIH.  for  Hnal  review.  This  procedure 
has  taken  a minimum  of  two  months. 
Therefore,  the  following  procedures  are 
proposed  to  expedite  consideration  of 
requests  to  grow  more  than  ten  liters  of 
recombinant  DNA-containing  organisms 
when  these  proposals  represent  minor 
modifications  of  previously  approved 
experiments.  Modifications  indude 
deletion  of  sequences  from  the 
recombinant  DNA.  changes  in 
promoters,  addition  of  short  seqments 
not  affecting  the  nature  of  the  expressed 
products,  and  minor  changes  In  the 
properties  of  the  host  Changes  are 
considered  minor  if  they  do  not  affect 
either  the  containment  properties  of  the 
vector  or  the  host,  or  the  natiire  of 
products  made,  or  add  new  products. 
Therefore,  the  procedures  for  dealing 
with  minor  modifications  have  the 
objective  of  determining  that  the  change 
is  indeed  minor.  To  determine  whether  a 
change  is  minor,  two  levels  of  review 
will  take  place: 

"(1)  By  ORDA.  which  will  decide  upon 
receipt  ol  a request  to  process  it  as  a 
new  request  or  as  a minor  modification, 
and  in  the  latter  case 

"(2)  by  a working  group  of  at  least  two 
members  of  RAC. 

"The  Working  Group  has  proposed 
that  the  following  language  be  added  to 
the  'Application  Procedures  for  Large- 
Scale  Recombinant  DNA  Experiments'; 

"6.  Proposals  that  the  submitter 
considers  to  represent  minor 
modifications  of  already  approved 
experiments  will  be  handled  by  an 
expedited  procedure.  A request  must  be 
submitted  to  ORDA.  This  request  should 
include  the  changes  made,  the  way  in 
which  these  changes  were  made  (e.g., 
mutagenesis,  recloning),  and  the  nature 
and  results  of  any  tests  done  to 
determine  that  no  major  change  has 
occurred  (e.g..  restriction  enzyme 
analysis,  tests  for  produced  products, 
tests  of  vector  mobilization). 

"ORDA  will  determine  whether  the 
submission  represents  a minor 
modification  of  an  approved  experiment 
If  so.  the  request  will  be  submitted 
promptly  to  a working  group  of  at  least 
two  RAC  members.  If  possible,  these 
members  should  have  been  present  at 
the  RAC  discussion  of  approval  of  the 
original  experiment.  If  any  member  of 
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the  working  group  does  not  agree  that 
the  request  represents  a minor 
modirication,  the  application  will  then 
be  referred  to  the  full  RAC  at  its  next 
meeting.  If  the  working  group  is 
unanimous  in  concluding  that  the 
changes  do  not  alter  the  organism  in  a 
way  that  is  likely  to  affect  containment 
of  the  organism  or  the  vector,  or  the 
nature  of  the  expressed  product 
significantly,  from  that  presented 
originally  to  RAC,  recommendation  for 
approval  will  be  transmitted  to  ORDA, 
and,  through  ORDA,  to  the  submitters. 
Consideration  of  requests  by  working 
groups  should  explicitly  address  the 
following  issues;  Is  the  change  likely  to 
compromise  biological  containment 
provided  by  the  host  or  the  vector?  Does 
the  change  add  to  the  biological 
activities  associated  with  the  expressed 
products  in  a way  not  considered  by  the 
original  submission?” 

During  the  thirty  day  comment  period, 
no  comments  were  received. 

Prior  to  publication  in  the  Federal 
Register,  the  RAC  discussed  the 
proposal  at  the  September  25-26, 1960 
meeting;  the  proposed  procedures  were 
considered  to  be  reasonable. 

The  RAC  subsequently  discussed  the 
proposal  at  the  January  8-9, 1981 
meeting  and  by  a vote  of  seventeen  in 
favor,  none  opposed  and  one  abstention, 
recommended  approval  of  the  proposed 
language. 

I accept  this  recommendation.  The 
complete  text  of  the  revised  procedures 
for  review  of  large-scale  experiments 
appears  in  Part  II  of  this  announcement. 

2.  Proposed  Procedures  for  Change  of 
Locale  of  Previously  Approved  Large- 
Scale  Recombinant  DMA  Experiments. 
During  the  discussion  of  proposed 
procedures  dealing  with  minor 
modifications  of  previously  approved 
large-scale  recombinant  DNA 
experiments  at  the  January  8-9, 1981, 
RAC  meeting,  the  question  of  how  to 
process  changes  of  site  for  large-scale 
production  was  raised.  In  this  situation, 
recombinant  clones,  which  had  been 
approved  for  scale-up  at  one  site,  would 
be  moved  to  another  physical  facility.  A 
second  IBC  might  then  be  charged  with 
oversight  responsibilities. 

RAC  recommended  that  a registration 
document,  which  would  indicate 
compliance  with  the  NIH  Guidelines  and 
its  large-scale  procedures  should  be 
filed  with  ORDA  by  the  IBC  of  the  new 
institution.  ORDA  could  then  give 
approval  for  large-pcale  growth  of  the 
clones  at  the  new  site.  No  RAC  review 
would  be  required. 

I accept  this  recommendation. 
Accordingly,  the  following  additional 
language  will  be  added  to  the 


"Application  Procedures  for  Large-Scale 
Recombinant  DNA  Experiments": 

"7.  Should  a clone,  previously 
approved  for  scale-up  at  one  physical 
facility,  be  proposed  to  be  moved  to  a 
second  physical  facility,  the  IBC  with 
oversight  responsibility  at  the  second 
site  shall  submit  to  ORDA  a registration 
document  and  receive  ORDA  approval, 
prior  to  initiating  scale-up.  No  RAC 
review  would  be  required. 

The  complete  text  of  the  revised 
procedures  for  review  of  large-scale 
experiments  appears  in  Part  II  of  this 
announcement. 

I-H.  Proposals  To  Clone  Genes  of  Foot 
and  Mouth  Disease  Virus 

The  RAC  at  its  December  6-7, 1979, 
meeting  had  reviewed  a four  stage 
proposal  submitted  by  Dr.  Howard 
Bachrach  of  the  United  States 
Department  of  Agriculture  Plum  Island 
Animal  Disease  Center  and  Dr.  Dennis 
Kleid  of  Genentech,  Inc.,  entitled 
"Cloning  and  Expression  in  E.  coli  of  the 
VPS  protein  of  Foot  and  Mouth  Disease 
Virus."  In  the  Federal  Register  of 
January  17, 1980  (46  FR  3552J,  I,  as 
Director,  NIH,  accepted  the  RAC 
recommendation  to  allow  Stage  I to 
proceed.  At  that  time  I noted,  “Dr. 
Campbell  stated  that  it  was  ^e  sense  of 
the  RAC  that  this  motion  constituted  the 
‘major  action*  and  that  future 
recommendations  of  the  RAC  approving 
further  stages  of  the  experiment  woidd 
be  ‘minor  actions.’  ” 

In  the  Federal  Register  of  July  29, 1980 
(45  FR  50528),  I,  as  Director,  NIH, 
accepted  a recommendation  made  by 
the  RAC  at  its  June  5-6, 1980,  meeting 
that  certain  clones  containing  cDNA 
copies  of  pieces  of  the  Foot  and  Mouth 
Disease  virus,  made  on  Plum  Island 
under  Stage  I of  the  protocol,  be  allowed 
to  be  removed  from  Plum  Island,  as  they 
"were  well  characterized,  lacked 
infectivity,  and  represent,  in  aggregate, 
only  75%  of  the  FMD  viral  genome.” 

On  January  9, 1981,  the  RAC  reviewed 
a request  of  October  17, 1980,  from  Dr. 
Kleid  to  modify  Stage  IV  of  the  protocol, 
dealing  with  cloning  of  various  FMD 
types.  The  RAC  by  a vote  of  20  in  favor, 
none  opposed,  and  one  abstention, 
recommended  that  this  be  accepted  with 
the  conditions  that  a working  group  of 
the  RAC,  but  not  the  full  RAC,  would 
examine  data  on  the  infectivity  of  the 
clones  produced  on  Plum  Island,  before 
they  were  allowed  to  leave  Plum  Island, 
and  that  such  clones  be  well 
characterized,  shown  to  lack  infectivity, 
and  shall  not  contain,  individually  or 
collectively,  more  than  75%  of  the  viral 
genome. 

1 accept  this  recommendation. 


/-/.  Containment  Levels  for 
Recombinant  DNA  Experiments 
Involving  Streptomyces  and  Other  Non- 
Pathogenic  Actinomycetes 

Dr.  Stanley  Cohen  of  Stanford 
University  Medical  Center,  in  a letter 
dated  November  18, 1980,  submitted  the 
following  proposal  for  consideration  by 
the  RAC: 

“That  all  members  of  the  non- 
pathogenic  Actinomycetes  genus 
Streptomyces  and  the  plasmids  native  to 
this  genus  be  approved  as  host-vectdr 
systems  for  the  cloning  imder  PI 
conditions  of  DNA  derived  from  other 
non-pathogenic  prokaryotic  organisms 
such  as  Streptomyces  and  other  non- 
pathogenic  Actinomycetes  species, 
Escherichia  coli  K-12,  Bacillus  subtilis. 
Bacillus  lichenformis,  Bacillus 
circulans,  and  other  non-pathogenic 
Bacillus  species,  and  for  the  cloning  of 
DNA  derived  from  non-pathogenic 
unicellular  eukaryotic  micro-organisms 
siich  as  Saccharomyces  cerevisiae  and 
Neurospora  crassa, " 

The  RAC  noted  that  they  had 
recommended  earlier  in  the  meeting  (see 

I- A  above)  that  all  experiments 
involving  nonpathogenic  prokaryotes 
and  lower  eukaryote's,  be  allowed  at  Pi. 
Dr.  Cohen's  request  involves  a subset  of 
these.  The  RAC,  by  a vote  of  18  in  favor, 
none  opposed,  and  two  abstentions, 
recommended  that  the  proposal  be 
accepted. 

I accept  this  recommendiftion,  and  a 
new  entry  will  be  added  to  Appendix  E 
as  follows: 

“27.  All  members  of  the 
nonpathogenic  Actinomycetes  genus 
Streptomyces  and  the  plasmids  native  to 
this  genus  are  approved  as  host-vector 
systems  for  the  cloning  under  Pi 
conditions  of  DNA  derived  from  other 
nonpathogenic  prokaryotic  organisms 
such  as  Streptomyces  and  other 
nonpqthogenic  Actinomycetes  species, 
Escherichia  coli  K-12,  Bacillus  subtilis. 
Bacillus  lichenformis,  Bacillus 
circulans,  and  other  nonpathogenic 
Bacillus  species,  and  for  the  cloning  of 
DNA  derived  from  nonpathogenic 
unicellular  eukaryotic  microorganisms 
such  as  Saccharomyces  cerevisiae  and 
Neurospora  crassa.  ” 

II.  Summary  of  Actions  Under 
Guidelines — ^Arranged  According  to 
Position  in  Guidelines 

II- A.  Amendment  of  Second  Paragraph 
of  Part  III 

The  final  sentence  in  the  second 
paragraph  under  Part  III  is  amended  to 
read  as  follows: 

"Prior  IBC  review  is  required  for  all 
other  experiments  described  in  the 
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•ubsectiona  of  Part  m.  including  ID-O-1. 
ni-O-2.  etc." 

ll-B.  Addition  of  New  Paragraph  to  Part 
III 

A new  paragraph  is  added  just  before 
Section  Hl-O  beg^.  as  follows: 

“When  the  reader  Qnds  that  the 
containment  level  given  for  the  same 
experiment  is  different  in  two  different 
sections  within  Part  III.  he  may  choose 
whichever  of  the  two  levels  he  wishes  to 
use  for  the  experiment" 

/f-C  Addition  of  New  Section  DI-0~2 

A new  section.  m-O-2,  is  added  to 
the  guidelines  as  follows: 

"1II-0-2.  Experiments  Involving 
Prokaryotes  Nonpathogenic  for  Man, 
Animals  or  Plants,  ana/or  Lower 
Eukaryotes  Nonpathogenic  for  Man. 
Animals  or  Plants.  Recombinant  DNA 
experiments  involving  prokaryotes 
nonpathogenic  for  man.  animals,  or 
plants,  and/or  lower  eukaryotes 
nonpathogenic  for  man.  animals  or 
plants,  and  only  DNA  from  such 
sources,  can  be  conducted  under  P3 
containment  (2A).  Lower  levels  of 
ysical  containment  may  be  assigned 
ORDA  on  a case-by-case  basis  for 
spedflc  donor-recipient  combine  tloiu 
(see  Section  rV-E-l-b-(3Hh))." 

II-D.  Amendment  of  Section  lU-B-3 

The  second  paragraph  of  Section  ID- 
B-3  is  deleted.  Revised  Section  ID-B-3, 
now  reads  as  foUows; 

“ID-B-3.  Non-HVJ  Systems. 
Containment  levels  for  other  classes  of 
experiments  involving  non-HVL  systems 
may  be  approved  by  the  Director,  NIH. 
(See  Sections  fV-E-l-b-flHb).  IV-E-1- 
b-(2Hc).  IV-E-l-b-{3Hb)).- 

U-E  Deletion  of  Section  rV-E-l-b~(2)- 

(f) 

Section  IV-E-l-b-(2Hn  !•  deleted. 

U-P.  Addition  of  Section  lV-E-l-b-(3)- 

(h) 

A new  section  IV-E-l-b-(3Hh)  is 
added  as  follows: 

’TV-Er-l-b-(3Hh),  Assigning 
containment  Iwala  for  experiments  in 
which  both  donor  and  recipient  are 
nonpathogenic  prokaryotes  and/or 
nonpathogenic  lower  eukaryotes  (see 
Section  ni-O-2)." 

H-C.  Amendment  of  Appendix  A, 

Sublist  F 

Appendix  A.  Sublist  F is  amended  to 
read  as  follows: 

'Sublist  P 

1.  Streptococcus  sanguis 

2.  Streptococcus  pneumoniae 

3.  Streptococcus  foecalis” 


II-H.  Amendments  of  Appendix  E 

Entires  4 and  18  of  Appendix  E,  are 
amended  to  read  as  follows: 

“4.  Qoned  desired  fragments  from  any 
non-prohiblted  source  may  be 
transferred  Into  Agrobacterium 
tumefaciens  containing  a Ti  plasmid  (or 
derivatives  thereof),  using  a 
nonconjugatlve  E coli  plasmid  vector 
coupled  to  a fragment  of  the  TI  plasmid 
and/or  the  origin  of  replication  of  an 
Agrobacterium  plasmid,  under 
containment  conditions  one  step  higher 
than  would  be  required  for  the  desired 
DNA  in  HVl  systems  (i.e..  one  step 
higher  than  that  specified  in  the 
subsections  of  Section  lll-A).  However, 
DNA  from  plants  and  nonpathogenic 
prokaryotes  may  be  cloned  uiuler  P2 
containment  conditions;  and  the 
Soccharomyces  cerevisiae  alcohol 
dehydrogenase  1 gene  and  the  gene 
coding  for  the  maize  [Zea  mays)  seed 
storage  protein,  zein,  may  be  cloned 
under  Pi  conditions.  Transfer  Into  plant 
parts  or  cells  in  culture  is  permitted  at 
the  same  containment  level  as  is  used 
for  the  cloning  in  Agrobacterium 
tumefaciens. 

“18.  DNA  from  nonpathogenic 
prokaryotes  and  nonpathogenic  lower 
eukaryotes  may  be  cloned  into 
Schizosaccharomyces  pombe  species 
under  Pi  contaimnent  conditions.  DNA 
from  higher  eukaryotes  may  be  cloned  in 
S pombe  species  under  P3  containment 
conditions." 

The  following  new  entries  are  added 
to  Appendix  E: 

“28.  Soccharomyces  cerevisiae  DNA 
may  be  cloned  in  Tetrahymena 
thermophila  using  E coli/E  cerevisiae 
hybrid  plasmids  under  Pi  containment 
conditions." 

“Z7.  All  members  of  the 
nonpathogenic  Actinomycetes  genus 
Streptomyces  and  the  plasmids  native  to 
this  genus  are  approved  as  host-vector 
systems  for  the  cloning  under  Pi 
conditions  of  DNA  derived  from  other 
nonpathogenic  prokaryotic  organisms 
such  as  Streptomyces  and  other 
nonpathogenic  Actinomycetes  spedes, 
Escherichia  coli  K-12,  Bacillus  subtilis. 
Bacillus  lichenformis.  Bacillus 
circulans,  and  other  nonpathogenic 
Bacillus  species,  and  for  the  doning  of 
DNA  derived  from  nonpathogenic 
unicellular  eukaryotic  ^croorganisms 
such  as  Soccharomyces  cerevisiae  and 
Neurosporo  crassa. " 

//-/.  Procedures  for  Review  of  Large- 
Scale  Experiments 

The  following  procedures,  which  are 
not  incorporate  into  the  Guidelines, 
have  been  adopted  for  the  review  of 
large-scale  exj^ments.  (They  are  an 


expansion  of  the  procediues  which 
appeared  in  the  November  21, 1980 
Federal  Register  (45  FR  77380)); 

“Application  Procedures  for  Large- 
Scale  Recombinant  DNA  Experiments. 

"1.  For  each  research  project 
proposing  to  exceed  the  10-liter  limit  the 
applicant  shall  file  a request  with  the 
NIH  Office  of  Recombinant  DNA 
Activities  (ORDA).  The  request  should 
include  the  following  information; 

"a.  The  registration  document 
submitted  to  the  local  Institutional 
Biosafety  Committee  (see  Section  III  of 
the  Guidelines).  This  should  include,  or 
have  appended  to  it,  a summary 
paragraph  which  describes  the  proposed 
project  in  language  that  is 
comprehensible  to  non-spedalists. 

"b.  A statement  of  the  rationale  for 
wishing  to  exceed  the  10-liter  limit. 

"&  Evidence  that  the  recombinant 
DNAs  to  be  employed  in  the  research 
have  been  rigorously  characterized  and 
are  free  of  harmful  sequences. 

"d.  Specification  of  the  P-LS  level 
proposed  to  be  used  as  defined  in  the 
NIH  Physical  Contaimnent 
Recommendations  for  Large-Scale  Uses 
of  Organisms  Containing  Recombinant 
DNA  Molecules  (Federal  Register,  April 
11, 1880). 

“2.  Each  request  submitted  to  ORDA 
shall  be  referred  to  a working  group  of 
the  NIH  Recombinant  DNA  Advisory 
Committee  for  review. 

“3.  Following  review  and  approval  by 
the  working  group,  each  request  shall 
submitted  to  the  entire  Recombinant 
DNA  Advisory  Committee  for  review. 

“4.  Following  review  and  approval  by 
the  RAC,  each  request  shall  be 
submitted  to  the  Director,  NIH.  for  the 
final  review. 

“5.  Applications  for  large-scale 
experiments  which  are  submitted  by 
institutions  not  receiving  NIH  funds  for 
recombinant  DNA  research  shall  be  kept 
confidential  (provided  the  Institutions  so 
desire)  in  accordance  with  the 
provisions  of  the  NIH  Guidelines  for 
Research  Involving  Recombinant  DNA 
Molecules  and  to  the  extent  permitted 
by  law. 

'*8.  Proposals  that  the  submitter 
considers  to  represent  minor 
modifications  of  already  approved 
experiments  will  be  handled  by  an 
expedited  procedure.  A request  must  be 
submitted  to  ORDA.  This  request  should 
include  the  changes  made,  the  way  in 
which  these  changes  were  made  (e.g., 
mutagenesis,  recloning),  and  the  nature 
and  results  of  any  tests  done  to 
determine  that  no  major  change  has 
occurred  (e.g..  restriction  enzyme 
analjrsis,  tests  for  produced  products, 
teets  of  vector  mobilization).  ORDA  will 
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determine  whether  the  submission 
represents  a minor  modification  of  an 
approved  experiment.  If  so.  the  request 
will  be  submitted  promptly  to  a working 
group  of  at  least  two  RAC  members.  If 
possible,  these  members  should  have 
been  present  at  the  RAC  discussion  of 
approval  of  the  original  experiment.  If 
any  member  of  the  working  group  does 
not  agree  that  the  request  represents  a 
minor  modification,  the  application  will 
then  be  referred  to  the  fuU  RAC  at  its 
next  meeting.  If  the  working  group  is 
unanimous  in  concluding  that  the 
changes  do  not  alter  the  organism  in  a 
way  that  is  likely  to  affect  containment 
of  the  organism  or  the  vector,  or  the 
nature  of  the  expressed  product 
significantly  from  that  presented 
originally  to  RAC,  recommendation  for 
approval  will  be  transmitted  to  ORDA, 
and,  through  ORDA,  to  the  submitters. 
Consideration  of  requests  by  working 
groups  should  explicitly  address  the 
following  issues:  Is  the  change  likely  to 
compromise  biological  containment 
provided  by  the  host  or  the  vector?  Does 
the  change  add  to  the  biological 
activities  associated  with  the  expressed 
products  in  a way  not  considered  by  the 
original  submission? 

“7.  Should  a clone,  previously 
approved  for  scale-up  at  one  facility,  be 
proposed  to  be  moved  to  a second 
facility,  the  IBC  with  oversight 
responsibility  at  the  second  site  shall 
submit  to  ORDA  a registration 
document  and  receive  ORDA  approval, 
prior  to  initiating  scale-up.  No  ^C 
review  would  be  required. 

“8.  These  procedures  may  be  refined 
or  revised  on  the  basis  of  discussion  and 
action  by  the  NIH  Recombinant  DNA 
Advisorj’  Committee." 

Additional  Announcements  of  the 
Director,  NIH 

Section  IV-E-l-b-{3)-{tl)  of  the 
Guidelines  gives  responsibility  to  the 
Director,  NIH,  for  "authorizing,  under 
procedures  specified  by  the  RAC,  large- 
scale  experiments  (i.e.,  involving  more 
than  10  liters  of  cultme)  for  recombinant 
DNAs  that  are  rigorously  characterized 
and  free  of  harmful  sequences." 

Accordingly,  several  requests  for 
authorization  to  culture,  on  a large- 
scale,  recombinant  DNA  host-vector 
systems  have  been  received  and 
reviewed  by  the  NOT 

/.  Genentech,  Inc. 

On  February  2, 1981,  the  Director, 

NIH,  on  the  recommendation  of  the 
RAC.  approved  a request  fit)m 
Genentech.  Inc.,  for  the  large-scale 
culture  of  EKl  host-vector  systems 
containing  plasmids  coding  for  human 
leukocyte  interferons. 


This  request  was  approved  with  the 
understanding  that  Genentech,  Inc.,  has 
agreed  to  permit  an  observer,  designated 
by  NIH,  to  visit  the  facilitiea  if  NIH 
should  choose  to  inspect  the  site. 

The  principal  investigator  is  Dr.  Norm 
S.  C.  Lin.  The  work  is  to  be  done^at  the 
Pl-LS  level  of  containment  at  the 
research  and  development  facility  at  460 
Point  San  Bnmo  Boulevard,  South  San 
Francisco,  California  94080. 

II.  Genentech,  Inc. 

On  February  2, 1981,  the  Director, 

NIH,  on  the  recommendation  of  the 
RAC,  approved  a request  fi-om 
Genentech,  Inc.,  for  the  large-scale 
culture  of  EKl  host-vector  systems 
containing  plasmids  coding  for  bovine 
growth  hormone. 

This  request  was  approved  with  the 
understanding  that  Genentech,  Inc.,  has 
agreed  to  permit  an  observer,  designated 
by  NUi  to  visit  the  facilities  should  NIH 
choose  to  inspect  the  site. 

The  principal  investigator  is  Dr.  Norm 
S.  C.  L^.  The  work  is  to  be  done  at  the 
Pl-LS  level  of  containment  at  the 
research  facility  at  460  Point  San  Bruno 
Boulevard,  South  San  Francisco, 
California  94080. 

III.  Hoffman-LaRoche,  Inc. 

On  February  2, 1981,  the  Director, 

NIH,  on  the  recommendation  of  the 
RAC,  approved  a request  from  Hofiman- 
LaRoche,  Inc.,  for  the  large-scale  culture 
of  EKl  host-vector  systems  containing 
plasmids  coding  for  human  leukocyte 
and  fibroblast  interferons. 

This  request  was  approved  with  the 
understeinding  that  Hoffman-LaRoche, 
Inc.,  has  agreed  to  permit  an  observer, 
designated  by  NIH,  to  visit  the  facilities 
if  NIH  should  choose  to  inspect  the  site. 

The  principal  investigators  are  Drs. 
Philip  A.  Miller  and  Vishra  Rai.  The 
work  is  to  be  done  at  the  Pl-LS  level  of 
containment  at  the  research  and 
development  facilities  at  340  Kingsland 
Avenue,  Nutley,  New  Jersey  07110. 

IV.  Bums-Biotec  Laboratories,  Inc. 

On  February  20, 1981,  the  Director, 
NIH,  on  the  recommendation  of  the 
RAC,  approved  a request  from  Bums- 
Biotec,  Inc.,  a wholly  owned  subsidiary 
of  Schering-Plough  Corporation,  for  the 
large-scale  culture  of  EKl  host-vector 
systems  containing  plasmids  coding  for 
human  leukocyte  interferon. 

This  request  was  approved  with  the 
imderstanding  that  Bums-Biotec,  Inc., 
has  agreed  to  permit  an  observer, 
designated  by  NIH,  to  visit  the  facilities 
if  NIH  should  choose  to  inspect  the  site. 

The  principal  investigator  is  Dr. 

Donald  Baldwin.  The  work  is  to  be 
performed  at  the  Pl^^  level  of 


containment  at  the  facilities  in  Elkhom, 
Indiana  68022. 

V.  Schering-Plough  Corporation 

On  Febmary  20, 1981,  the  Director, 
NIH,  on  the  recommendation  of  the 
RAC,  approved  a request  from  Schering- 
Plough  Corporation  for  the  large-scale 
culture  of  ^1  host-vector  systems 
containing  plasmids  coding  for  human 
leukocyte  interferon. 

This  request  was  approved  with  the 
understanding  that  S^ering-Plough 
Corporation  has  agreed  to  permit  an 
observer,  designated  by  NW,  to  visit  the 
facilities  if  NIH  should  choose  to  inspect 
the  site. 

The  principal  investigator  is  Dr.  Paul  J. 
Leibowitz.  The  work  is  to  be  performed 
at  the  Pl-LS  level  of  containment  at  the 
research  and  development  facilities  in 
Bloomfield,  New  Jersey  07003. 

Dated:  March  4, 1981. 

Donald  S.  Fredrickson, 

Director,  National  Institutes  of  Health. 

OMB's  "Mandatory  Information 
Requirements  for  Federal  Assistance 
Program  Announcements"  (45  FR  39592) 
requires  a statement  concerning  the 
official  government  progranis  contained 
in  the  Catalog  of  Federal  Domestic 
Assistance.  Normally  NIH  lists  in  its 
aimouncements  the  number  and  title  of 
affected  individual  programs  for  the 
guidance  of  the  public.  Because  the 
guidance  in  this  notice  covers  not  only 
virtually  every  NIH  program  but  also 
essentially  every  federal  research 
program  in  which  DNA  recombinant 
molecule  techniques  could  be  used,  it 
has  been  detennined  to  be  not  cost 
effective  or  in  the  pubfic  interest  to 
attempt  to  list  these  programs.  Such  a 
list  would  likely  require  several 
additional  pages.  In  addition,  NIH  could 
not  be  certain  that  every  federal 
program  would  be  included  as  many 
federal  agencies,  as  well  as  private 
organizations,  both  national  and 
international,  have  elected  to  follow  the 
NIH  Guidelines.  In  lieu  of  the  individual 
program  listing,  NIH  invites  readers  to 
direct  questions  to  the  information 
address  above  about  whether  individual 
programs  listed  in  the  Catalog  of 
Federal  Domestic  Assistance  are 
affected. 

NIH  programs  are  not  covered  by 
OMB  Circiidar  A-05  because  they  fit  the 
description  of  “programs  not  considered 
appropriate"  in  Section  8-(b}-(4)  and  (5) 
of  that  Circular. 

[FR  Doc.  S1-7S43  Filed  3-11-81:  8:45  am] 
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DEPARTMENT  OF  HEALTH  AND 
HUMAN  SERVICES 

National  Inatitutea  of  Health 

Recombinant  DNA  Advisory 
Committee;  Meetings 

Pursuant  to  Pub.  L.  92-463,  notice  is 
hereby  given  of  a meeting  of  the  Large 
Scale  Review  Working  Group  sponsored 
by  the  Recombinant  DNA  Advisory 
Committee  at  the  National  Institutes  of 
Health,  Conference  Room  7A24,  Building 
31A,  9000  Rockville  Pike,  Bethesda, 
Maryland  20205,  on  April  22, 1981,  from 
2 p.m.  to  5 p.m. 

The  Working  Group  will  hold  an 
organizational  meeting  to  institute 
working  procedures. 

Further  information  may  be  obtained 
from  Dr.  Elizabeth  Milewski,  Executive 
Secretary,  Large  Scale  Review  Working 
Group,  NIAID,  Building  31,  Room  4A52, 
Bethesda,  Maryland,  telephone,  (301) 
496-6051. 

The  meeting  will  be  open  to  the 
public.  Attendance  will  be  limited  to 
space  available. 

In  addition,  notice  is  hereby  given  of  a 
meeting  of  the  Recombinant  DNA 
Advisory  Committee  at  the  National 
Institutes  of  Health,  Conference  Room 
10,  Building  31C,  9000  Rockville  Pike, 
Bethesda,  Maryland  20205,  on  April  23, 
1981,  from  9 a.m.  to  recess  to 
approximately  6 p.m.,  and,  if  necessary, 
on  April  24, 1981,  from  8:30  a.m.  to  5 pjn. 
This  meeting  will  be  open  to  the  public 
on  April  23  from  9 a.m.  to  approximately 


3 p.m.,  and  on  April  24  from  8:30  a.m.  to 
adjournment  to  discuss: 

Amendment  of  Guidelines 
E.  coli  K-12  host-vector  systems 
Host-vector  systems  other  than  E.  coli 
K-12 

Risk-assessment 
Review  of  protocols  for  required 
containment  levels 

Request  for  exception  to  a prohibition  to 
clone  genes  of  Foot  and  Mouth 
Disease  Virus 

Containment  levels  for  cloning  of  toxins 
Other  matters  requiring  necessary 
action  by  the  Committee. 

Attendance  by  the  public  will  be  limited 
to  space  available. 

In  accordance  with  provisions  set 
forth  in  Section  552b(c)(4),  Title  5,  U.S. 
Code  and  Section  10(d)  of  Pub.  L.  92-463, 
the  meeting  will  be  closed  to  the  public 
for  approximately  three  hours  for  the 
review,  discussion  and  evaluation  of 
proposal(s)  from  a commercial 
concem(s)  for  scale-up  of  recombinant 
DNA  experiments.  It  is  anticipated  that 
this  will  occur  on  April  23,  from 
approximately  3 p.m.  until  adjournment. 
The  proposal(s)  and  the  discussion 
could  reveal  confidential  trade  secrets 
or  commercial  property  such  as 
patentable  material. 

Dr.  William  J.  Gartland,  Jr.,  Executive 
Secretary,  Recombinant  DNA  Advisory 
Committee,  National  Institutes  of 
Health,  Building  31,  Room  4A52, 
telephone  (301)  496-6051,  will  provide 
materials  to  be  discussed  at  the  meeting, 
rosters  of  committee  members  and 


substantive  program  information.  A 
summary  of  the  meeting  will  be 
available  at  a later  date. 

Dated:  March  9. 1981. 

Thomas  E.  Malone,  Ph.D., 

Deputy  Director,  NIH. 

Note. — OMB's  “Mandatory  Information 
Requirements  for  Federal  Assistance  Program 
Announcements"  (45  FR  39592]  requires  a 
statement  concerning  the  official  government 
programs  contained  in  the  Catalog  of  Federal 
Domestic  Assistance.  Normally  NIH  lists  in 
its  announcements  the  number  and  title  of 
affected  individual  programs  for  the  guidance 
of  the  public.  Because  the  guidance  in  this 
notice  covers  not  only  virtually  every  NIH 
program  but  also  essentially  every  Federal 
research  program  in  which  DNA  recombinant 
molecule  techniques  could  be  used,  it  has 
been  determined  to  be  not  cost  effective  or  in 
the  public  interest  to  attempt  to  list  these 
programs.  Such  a list  would  likely  require 
several  additional  pages.  In  addition,  NIH 
could  not  be  certain  that  every  Federal 
program  would  be  included  as  many  Federal 
agencies,  as  well  as  private  organizations, 
both  national  and  international,  have  elected 
to  follow  the  NIH  Guidelines.  In  lieu  of  the 
individual  program  listing,  NIH  invites 
readers  to  direct  questions  to  the  information 
address  above  about  whether  individual 
programs  listed  in  the  Catalog  of  Federal 
Domestic  Assistance  are  affected. 

NIH  programs  are  not  covered  by  OMB 
Circular  A-95  because  they  fit  the  description 
of  "programs  not  considered  appropriate"  in 
Section  8(b)  (4)  and  (5)  of  that  Circular. 

(FR  Doc.  81-8597  Filed  3-19-81;  8:45  am| 
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DEPARTMENT  OF  HEALTH  AND 
HUMAN  SERVICES 

Recombinant  DNA  Research; 

Proposed  Actions  Under  Guidelines 

agency:  National  Institutes  of  Health, 
PHS,  DHHS. 

action:  Notice  of  actions  under  NIH 
guidelines  for  research  involving 
recombinant  DNA  molecules. 

SUMMARY:  This  notice  sets  forth 
proposed  actions  to  be  taken  under  the 
NIH  Guidelines  for  Research  Involving 
Recombinant  DNA  Molecules. 

Interested  parties  are  invited  to  submit 
comments  concerning  these  proposals. 
After  consideration  of  these  proposals 
and  comments  by  the  NIH  Recombinant 
DNA  Advisory  Committee  (RAC)  at  its 
April  23-24, 1981  meeting,  the  Director 
of  the  National  Institutes  of  Health  will 
issue  decisions  on  these  proposals  in 
accord  with  the  Guidelines. 
date:  Comments  must  be  received  by 
April  20,  1981. 

ADDRESS:  Written  comments  and 
recommendations  should  be  submitted 
to  the  Director,  Office  of  Recombinant 
DNA  Activities,  Building  31,  Room  4A52, 
National  Institutes  of  Health,  Bethesda, 
Maryland  20205.  All  comments  received 
in  timely  response  to  this  notice  will  be 
considered  and  will  be  available  for 
public  inspection  in  the  above  office  on 
weekdays  between  the  hours  of  8:30 
a.m.  and  5:00  p.m. 

FOR  FURTHER  INFORMATION  CONTACT: 

Background  documentation  and 
additional  information  can  be  obtained 
from  Drs.  Stanley  Barban  or  Elizabeth 
Milewski,  Office  of  Recombinant  DNA 
Activities,  National  Institutes  of  Health, 
Bethesda,  Maryland  20205,  (301)  496- 
6051. 

SUPPLEMENTARY  INFORMATION:  The 

National  Institutes  of  Health  will 
consider  the  following  changes  and 
amendments  under  the  Guidelines  for 
Research  Involving  Recombinant  DNA 
Molecules,  as  well  as  actions  under 
these  Guidelines. 

I.  Proposed  Revision  of  Guidelines  for 
Recombinant  DNA  Experiments 
Involvwg  E.  Coli  K-12  and 
Saccharomyces  Cerevisiae  Host-Vector 
Systems 

Containment  requirements  and 
administrative  procedures  for  the 
conduct  of  most  recombinant  DNA 
experiments  involving  EKl  E.  coli  K-12 
and  laboratory  strain  Saccharomyces 
cerevisiae  host-vector  systems  are 
currently  specified  by  Section  III-O  of 
the  Guidelines.  The  chairpersons  of 
Institutional  Biosafety  Committees,  at  a 
meeting  in  Washington,  D.C.  on 
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November  24-25, 1980,  passed  by  a large 
majority  a resolution  that  experiments 
currently  covered  by  Section  Ill-O 
should  be  made  exempt  from  the 
Guidelines.  The  chairpersons  felt  that 
the  risks  associated  with  these 
experiments  are  negligible,  and  that 
exemption  of  experiments  currently 
covered  by  Section  III-O  would  reduce 
paperwork  by  approximately  90%. 

This  proposal  was  discussed  by  the 
RAC  at  its  meeting  on  January  8-9, 1981. 
In  "straw  votes"  at  the  meeting,  an 
overwhelming  majority  of  RAC 
members  favored  doing  something  to 
reduce  materially  or  eliminate  the 
paperwork  and  reporting  functions  for 
experiments  covered  by  Section  III-O; 
about  half  the  RAC  members  felt  serious 
consideration  should  be  given  to 
exempting  entirely  from  the  Guidelines 
experiments  currently  covered  by 
Section  III-O.  The  RAC  requested  that  a 
series  of  options  be  developed  and 
published  for  comment  in  the  Federal 
Register.  Accordingly,  the  following 
options  will  be  considered  at  the  April 
23-24, 1981  meeting  of  the  RAC. 

Note. — It  is  recognized  that  changes  will  be 
necessary  in  a number  of  sections  of  the 
Guidelines  in  order  to  implement  whatever 
option  is  selected.  Necessary  editorial 
changes  will  be  made  by  the  NIH  Director 
when  a final  decision  on  the 
recommendations  of  the  RAC  is  promulgated. 

Option  A — Review  by  an  Institutional 
Official  of  Experiments  Covered  by 
Section  III-O:  Under  Option  A, 
experiments  currently  covered  under 
Section  Ill-O  would  remain  under 
Section  Ill-O.  However,  rather  than 
requiring  IBC  review  of  all  registration 
documents,  option  A would  specify  that 
experiments  covered  by  Section  III-O 
could  be  reviewed  by  a designated 
institutional  official.  This  official  may  be 
a member  of  the  IBC.  Large-scale 
experiments  (e.g.,  more  than  10  liters  of 
culture)  would  continue  to  be  reviewed 
by  procedures  specified  by  RAC. 

Two  types  of  experiments,  currently 
covered  under  Section  III-O,  are  treated 
differently  from  the  majority  of 
experiments  under  this  Section.  These 
experiments  are: 

(1)  Experiments  involving  the  cloning 
in  E.  coli  K-12  of  DNA  from  CDC  Class 
3 etiological  agents.  These  experiments 
currently  require  P3  containment 
conditions. 

(2)  Experiments  involving  a deliberate 
attempt  to  have  E.  coli  K-12  efficiently 
express  a eukaryotic  gene.  This  type  of 
experiment  currently  requires  prior 
review  and  approval  by  the  IBC. 

These  cases  may  be  handled  under 
one  of  the  following  suboptions: 

Suboption  A-l-a:  Under  Suboption  A- 
1-a,  experiments  involving  DNA  from 
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CDC  Class  3 etiological  agents  would 
continue  to  require  P3  containment  and 
continue  to  require  review  by  the  IBC. 

Suboption  A-l-b:  Under  Suboption  A- 
1-b,  experiments  involving  Class  3 
agents  would  continue  to  require  P3 
containment,  but  review  may  be 
effected  by  a designated  institutional 
official. 

Suboption  A-l-c:  Under  Suboption  A- 

1- c,  experiments  involving  Class  3 
agents  would  require  Pi  containment 
and  would  be  reviewed  by  a designated 
institutional  official.  This  option  would 
relax  the  requirements  for  these 
experiments  to  the  same  level  as 
experiments  with  CDC  Class  1 or  Class 
2 agents. 

Suboption  A-2-a:  Under  Suboption  A- 

2- a,  deliberate  attempts  to  obtain 
expression  of  a eukaryotic  gene  in  E. 
coli  K-12  would  continue  to  require 
prior  review  and  approval  by  the  IBC. 

Suboption  A-2-b:  Under  Suboption  A- 
2-b,  deliberate  attempts  to  obtain 
expression  of  a eukaryotic  gene  in  E. 
coli  K-12  would  require  prior  review  by 
a designated  institutional  official. 

Suboption  A-2-c:  Under  Suboption  A- 
2-c,  no  prior  review  would  be  required 
of  attempts  to  obtain  expression  of  a 
eukaryotic  gene  in  E.  coli  K-12 

Option  B — Elimination  of  Registration 
Requirements  for  Experiments  Covered 
by  Section  III-O:  Under  Option  B, 
experiments  currently  covered  under 
Section  III-O  would  remain  under 
Section  III-O.  However,  under  Option  B, 
the  current  requirements  for  the 
registration  and  review  of  experiments 
covered  by  Section  III-O  would  be 
eliminated.  That  is,  under  Option  B,  no 
registration  or  review  of  such 
experiments,  by  the  IBC  or  by  an 
institutional  official,  would  be  required. 
Large-scale  experiments  (e.g.,  more  than 
10  liters  of  culture)  would  continue  to  be 
reviewed  by  procedures  specified  by  the 
RAC. 

The  following  suboptions  might  be 
considered  for  handling  the  special 
cases  of  (1)  cloning  of  DNA  from  CDC 
Class  3 agents  in  E.  coli  K-12,  and,  (2) 
deliberate  attempts  to  efficiently 
express  eukaryotic  genes  in  E.  coli  K-12. 

Suboption  B-l-a:  Under  Suboption  B- 
1-a,  experiments  involving  the  cloning 
of  DNA  from  CDC  Class  3 etiological 
agents  in  E.  coli  K-12  would  continue  to 
require  P3  containment  conditions  and 
continue  to  require  review  by  the  IBC. 

Suboption  B-l-b:  Under  Suboption  B- 
1-b,  experiments  involving  the  DNA  of 
Class  3 agents  would  continue  to  require 
P3  containment  conditions.  However,  no 
registration  document  would  be 
required,  nor  would  review  by  the  IBC 
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or  by  any  institutional  ofTicial  be 
required. 

Suboption  B-l-c:  Under  Suboption  B- 

1- c,  experiments  involving  Class  3 
agents  would  require  Pi  containment 
conditions.  No  registration  document  or 
review  by  the  IBC  or  a designated 
official,  however,  would  be  required. 

The  status  of  these  experiments  would 
then  be  equivalent  to  experiments  with 
CDC  Class  1 or  Class  3 agents. 

Suboption  B-2-a:  Under  Suboption  B- 

2- a.  deliberate  attempts  to  obtain 
expression  of  a eukaryotic  gene  in  E. 
coil  K-12  would  continue  to  require 
pnor  review  by  the  IBC. 

Suboption  ^2-b:  Under  Suboption  B- 
2-b.  no  prior  review  of  ex^nments 
involving  deliberate  attempts  to  obtain 
expression  of  eukaryote  gene  in  E.  coli 
K-12  would  be  required. 

Option  C — Exemption  of  Experiments 
Currently  Covered  by  Section  iU-O: 
Under  Option  C.  expenments  currently 
covered  by  Section  III-O  would  be 
removed  from  Section  III-O.  These 
experiments  would  be  exempted  from 
the  Guidelines  under  Section  l-E-5.  The 
exemption  would  apply  to  all 
nonprohibiled  experiments  which  use 
either  laboratory  strains  of 
Sacchoromyces  cerevisiae  or  E.  coJi  K- 
12  as  the  host-vector  system. 

Suboption  C-l-a:  Under  Suboption  C- 
1-a.  the  exemption  would  apply  to  all 
nonprohibiled  experiments  using  E.  coli 
K-12  as  the  host 

Suboption  C-l-b:  Under  Suboption  C- 

1- b.  the  exemption  would  be  qualified 
with  the  statement  that  "(a)  the  E coh 
host  shall  not  contain  conjugation 
proficient  plasmids  or  generalized 
transducing  phages,  and  (b)  lambda  or 
lambdoid  or  Ff  bacteriophages  or  non- 
coniugative  plasmids  (49)  shall  be  used 
as  vectors  ” This  qualification  would 
then  be  qualified  by  the  statement  that 
experiments  involving  the  insertion 
into  £.  coh  K-12  of  DNA  from 
prokaryotes  that  exchange  genetic 
information  (35)  with  E.  coh  may  be 
performed  with  any  E.  coh  K-12  vector 
(e  g . conjugative  plasmid).  When  a non- 
conjugative  vector  is  used,  the  E.  coh  K- 
12  host  may  contain  conjugation- 
proficient  plasmids  either  autonomous 
or  integrated,  or  generalized  transducing 
phages  ' 

Suboption  C~2~a:  Under  Suboption  C- 

2- a.  language  would  be  added  to  the 
Guidelines  to  explicitly  make 
Prohibition  l-D-6  concerning  large-scale 
applicable  to  these  experiments 

Suboption  C-2-b:  Under  Suboption  C- 
2-b.  Prohibition  l-D-6  would  not  apply 
to  those  experiments  That  is. 
experiments  involving  over,  as  well  as 
under.  10  liters  in  volume  would  be 
exempt  from  the  Guidelines. 


Suboption  C-3-a:  Under  Suboption  C- 
J-a.  the  entry  in  Appendix  C which 
would  effect  the  exemption  under 
Section  l-E-5  would  contain  a statement 
that  although  exempt,  for  these 
experiments  "PI  physical  containment 
conditions  are  recommended." 

Suboption  C-3-b:  Under  Suboption  C- 

3- b.  no  statement  would  be  included 
recommending  PI  physical  containment 
conditions. 

Suboption  C-4-o:  Under  Suboption  C- 

4- a.  experiments  involving  the  cloning 
in  E.  Coh  K-12  of  DNA  from  CDC  Class 
3 etiological  agents  would  not  be 
exempted.  Rather  they  would  continue 
to  require  P3  containment  conditons  and 
would  continue  to  require  review  and 
approval  by  the  IBC. 

Suboption  C-4-b:  Under  Suboption  C- 
4-b.  expenments  involving  the  DNA  of 
CDC  Class  3 agents  would  not  be 
exempted.  However,  containment  might 
be  specified  at  PI.  P2  or  P3.  and  some 
form  of  review  by  either  the  IBC  or  an 
institutional  official  would  be  required. 

Suboption  C-4-c:  Under  Suboption  C- 

4- c.  experiments  involving  the  cloning  of 
CDC  Class  3 agents  in  E.  Coh  K-12 
would  be  exempt 

Suboption  C-S-o:  Under  Suboption  C- 

5- a.  attempts  at  deliberate  expression  of 
a eukaryotic  gene  in  E.  coh  K-12  would 
continue  to  require  prior  review  by  the 
IBC. 

Suboption  CS-b:  Under  Suboption  C- 
5-b.  no  prior  review  of  experiments 
involving  attempts  at  deliberate 
expression  of  a eukaryotic  gene  in  E. 
coh  K-12  would  be  required. 

II.  Proposal  To  Convert  the  NIH 
Guidelines  Into  a Code  of  Standard 
Practice  and  To  Reduce  the 
Recommended  Containment  Levels  for 
Some  Experiments 

Drs.  Allan  Campbell  and  David 
Baltimore.  RAC  members,  propose  to 
convert  the  NIH  Guidelines  into  a "code 
of  standard  practice"  and  to  reduce 
recommended  containment  levels  for 
some  expenments.  They  propose  that 
the  Guidelines  be  amended  as  follows: 

(1)  Section  l-A  of  the  Guidelines 
would  be  amended  to  read  as  follows; 

l-A.  Purpose  The  purpose  of  these 
Guidelines  is  to  specify  standard  practices 
for  constructing  and  handling  (i)  recombinant 
DNA  molecules  and  (ii|  organisms  and 
viruses  containing  recombinant  ONA 
molecules.  Adherence  to  these  standards  by 
all  laboralones  using  recombinant  DNA  is 
recommended. 

(2)  Section  l-C  of  the  Guidelies  wold 
be  eliminated. 

(3)  Part  III  of  the  Guidelines  would  be 
replaced  with  the  following: 

Part  III  discusses  experiments  covered  by 
the  Guidelines  The  reader  must  first  consult 


Part  I.  where  lislinga  are  given  of  prohibited 
and  exempt  experiments. 

Where  there  are  existing  recommended 
physical  containment  levels  applicable  to 
non-recombinant  DNA  experiments  with 
either  the  host  or  the  vector  (such  as  those 
specified  by  the  CDC  Guidelines), 
recombinant  DNA  experiments  should  be 
carried  out  at  containment  levels  at  least  as 
high  as  those  recommended  for  non- 
recombinant  DNA  experiments.  Otherwise, 
all  non-prohibited  experiments  may  be 
carried  out  under  conditions  of  PI  physical 
containment.  As  a general  practice, 
investigators  should  use  the  highest  level  of 
biological  containment  (HV3_HV2  HVl) 
which  is  available  and  appropriate  for  the 
purposes  of  the  experiment. 

Specific  exceptions  to  the  prohibitions  may 
be  approved  by  the  Director,  NIH  (see 
Section  l-D).  The  Director  will  consider 
requests  for  exceptions  from  individuals, 
institutions  or  corporations  regardless  of 
whether  the  applicant  is  affiliated  with  or 
supported  by  NIH.  Such  exceptions  will 
generally  be  approved  for  specified  levels  of 
physical  and  biological  containment. 

This  will  be  followed  by  a listing  of 
those  exceptions  which  are  presently 
authorized  and  the  containment  levels 
approved  for  the  excepted  experiments. 

(4)  Part  IV  of  the  Guidelines  would  be 
eliminated,  with  the  following 
exceptions: 

(a)  Those  definitions  listed  in  Part  IV- 
C which  may  be  needed  to  clarify 
statements  made  elsewhere  in  the 
Guidelines  shall  be  retained. 

(b)  Those  portions  of  Part  IV-E 
defining  the  composition  of  RAC  and 
prescribing  rules  for  RAC  procedures 
shall  be  retained. 

(c)  The  following  statement  shall  be 
added: 

Each  inilitution  conducting  or  sponsoring 
recombinant  DNA  research  should  take 
responsibility  for  monitoring  its  own 
activities  in  this  area.  Any  unusual  events 
that  might  be  associated  with  the  use  of 
recombinant  DNA  molecules  should  be 
reported  to  the  Director.  NIH. 

(5)  Section  VI  of  the  Guidelines  will 
be  eliminated,  except  for  those  portions 
of  section  VI-F  relevant  to  the 
protection  of  proprietary  information 
submitted  in  support  of  requests  for 
exceptions  from  the  prohibiitons. 

The  authors  provide  an  explanaton 
and  justification  for  their  proposals  in  a 
letter  to  ORDA. 

III.  Containment  Levels  for  Recombinant 
DNA  Experiments  Involving  Neurospora 
Crassa 

Dr.  David  Perkins  of  Stanford 
University  has  proposed  that  entry  2 in 
Appendix  E be  amended  to  read  as 
follows: 

Unmodified  laboratory  strains  of 
Neurospora  crassa  can  be  used  in  all 
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experiments  for  which  HVl  N.  crassa 
systems  are  approved,  provided  that  only 
DNA  from  Class  1 agents  is  used.  For  agents 
other  than  Class  1.  unmodified  laboratory 
strains  of  N.  crassa  can  be  used  in  all 
experiments  for  which  HVl  N.  crassa 
systems  are  approved,  provided  that  these 
are  carried  out  at  physical  containment  one 
level  higher  than  required  for  HVl.  However, 
if  P3  containment  is  specified  for  HVl  N. 
crassa.  this  level  is  considered  adequate  for 
unmodified  N.  crassa.  Care  must  be  exercised 
to  prevent  aerial  dispersal  or  macroconidia. 
in  accordance  with  good  laboratory  practice. 

Mutationally  modiHed  strains  of  N.  crassa 
specified  as  HVl  in  Appendix  D can  used  in 
all  experiments  for  which  HV2  N.  crassa 
systems  are  approved,  provided  that  only 
DNA  from  Class  1 agents  is  used. 

The  rationale  for  the  proposed 
changes  is  stated  in  a letter  to  ORDA. 

rv.  Request  for  Approval  of  Certain 
Streptomyces  HVl  Host-Vector  Systems 

Dr.  Stanley  Cohen  of  Stanford 
University  has  requested  that 
Streptomyces  coelicolor  and  the  related 
organisms  with  which  S.  coelicolor 
naturally  exchanges  genetic  information 
(e.g..  S.  lividans,  S.  parvulus  and  S. 
griseus).  using  Streptomyces  plasmids 
SCP2.  SLPl.2,  pIJlOl,  actinophage 
phiC31,  and  their  derivatives  as  vectors, 
be  approved  as  HVl  host-vector 
systems. 

V.  Proposed  Containment  for 
Recombinant  DNA  Experiments 
Involving  the  Genus  Streptomyces 

Dr.  Stanley  Cohen  of  Stanford 
University  has  requested  that  the 
following  entry  be  added  to  Appendix  E: 

Experiments  involving  the  cloning  of  DNA 
among  members  of  the  genus  Streptomyces 
are  permitted  under  Pi  conditions.  For  these 
experiments,  no  registration  document,  as 
described  in  Part  111.  is  required. 

The  rationale  for  the  proposal  is 
stated  in  a letter  tp  ORDA. 

VI.  Containment  Levels  for  Recombinant 
DNA  Experiments  Involving  Bacillus 
Subtilis 

Dr.  Donald  Dean  of  the  Ohio  State 
University  has  proposed  that  any 
Bacillus  subtilis  strain  which  does  not 
revert  to  a sporeformer  with  a frequency 
greater  than  10’  can  be  used  for  cloning 
DNA  from  any  nonprohibited  source, 
using  vectors  indigenous  to  B.  subtilis, 
under  the  same  conditions  specified  by 
the  RAC  for  E.  coli  K-12  and 
Saccharomyces  cerevisiae  host-vector 
systems. 

Dr.  Dean  has  further  proposed  that  the 
following  items  be  added  to  Appendix  E: 

Bacillus  subtilis  strains  that  do  not  carry 
an  asporogenic  mutation  can  be  used  with 
vectors  indigenous  to  B.  subtilis  for  the 


cloning  of  DNA  from  any  CDC  Class  1 
organism  under  P2  conditions. 

Bacillus  subtilis  strains  that  do  not  carry 
an  asporogenic  mutation  can  be  used  with 
vectors  indigenous  to  B.  subtilis  under  Pi 
conditions  for  the  cloning  of  DNA  from  any 
Class  1 Bacillus  species. 

VII.  Expression  of  Foot  Mouth  Disease 
Virus  Capsid  Proteins  in  Saccharomyces 
Cerevisiae,  Bacillus  Subtilis,  and 
Mammalian  Tissue  Culture 

Genetech,  Inc.  South  San  Francisco, 
California  and  the  United  States 
Department  of  Agriculture  Plum  Island 
Animal  Disease  Center,  Greenport.  New 
York  request  permission  to  extend  their 
cooperative  studies  aimed  at  the 
eventual  production  of  a viral  subunit 
vaccine  for  Foot  and  Mouth  Disease 
(FMD).  They  wish  to  expand  studies 
aimed  at  the  expression  of  the  FMD 
capsid  protein  in  host  vector  systems 
other  than  E.  coli  K-12.  They  propose  to 
study  the  expression  of  FMD  capsid 
proteins  in  Saccharomyces  cerevisiae. 
Bacillus  subtilis,  and  mammalian  tissue 
culture  systems. 

VIII.  Proposals  Concerning  Recombinant 
DNA  Experiments  With  Genes  Coding 
for  Toxins 

The  Recombinant  DNA  Advisory 
Committee  (RAC),  at  its  September  25- 
26. 1980  meeting,  requested  that  an  ad 
hoc  working  group  be  formed  to 
evaluate  Section  I-D-2  of  the 
Guidelines.  Section  I-D-2  prohibits  the 
"deliberate  formation  of  recombinant 
DNAs  containing  genes  for  the 
biosynthesis  of  toxins  potent  for 
vertebrates  (2A)  (e.g.,  botulinum  or 
diphtheria  toxins;  venons  from  insects, 
snakes,  etc.)."  An  ad  hoc  working  group 
on  toxins  composed  of  Drs.  Werner 
Maas  and  Alan  Bernheimer  of  New  York 
University,  Dr.  John  Collier  of  Yale 
University.  Dr.  Michael  Gill  of  Tufts 
University,  Dr.  Myron  Levine  of  the 
University  of  Maryland,  and  Dr.  James 
Mason  of  the  Utah  State  Department  of 
Health,  was  subsequently  convened  on 
January  7, 1981  to  recommend 
containment  conditions  for  recombinant 
DNA  experiments  with  genes  coding  for 
toxins.  Their  recommendations  were 
discussed  by  the  RAC  at  the  January  8- 
9, 1981  meeting.  The  ad  hoc  working 
group  requests  that  the  following 
proposed  modifications  to  the 
Guidelines  be  published  in  the  Federal 
Register  for  thirty  days  of  comment. 

A.  Section  I-D-2  of  Section  I-D, 
Prohibitions,  would  be  amended  to  read 
as  follows: 

l-D-2.  Deliberate  formation  of  recombinant 
DNAs  containing  genes  for  the  biosynthesis 
of  toxins  lethal  for  vertebrates  at  an  LDso  of 
less  than  100  nanograms  per  kilogram  body 


weight  (e.g..  the  botulinum  toxins,  tetanus 
toxin.  Shigella  dysenteriae  neurotoxin). 
Guidelines  for  the  cloning  of  DNAs 
containing  genes  coding  for  the  biosynthesis 
of  toxins  which  are  lethal  to  vertebrates  at 
100  nanograms  to  100  micrograms  per 
kilogram  body  weight  are  specified  in 
Appendix  C. 

B.  A new  Appendix  G,  would  be 
added  to  the  Guidelines  as  follows; 

Appendix  G — Containment 
Conditions  for  Cloning  of  Genes  Coding 
for  the  Biosynthesis  of  Toxins  for 
Vertebrates. 

1.  General  Information 

Appendix  G specifies  the  containment  to 
be  used  for  the  cloning  of  genes  coding  for 
the  biosynthesis  of  toxins  for  vertebrates. 
Cloning  of  genes  coding  for  toxins  for 
vertebrates  that  have  an  LDso  of  less  than  100 
nanograms  per  kilogram  body  weight  (e.g.. 
the  botulinum  toxins,  tetanus  toxin.  Shigella 
dysenteriae  neurotoxin)  is  prohibited.  No 
specific  restrictions  shall  apply  to  the  cloning 
of  genes  if  the  protein  specified  by  the  gene 
has  an  LD»  of  100  micrograms  or  more  per 
kilogram  of  body  weight.  A list  of  toxins 
classified  as  to  LD»  is  available  from  ORDA. 
Testing  procedures  for  determining  toxicity  of 
toxins  not  on  the  list  are  available  from 
ORDA.  The  results  of  such  tests  shall  be 
forwarded  to  ORDA.  which  will  consult  with 
the  ad  hoc  working  group  on  toxins  prior  to 
inclusion  of  the  toxin  on  the  list.  (See  Section 
IV-E-l-b-(3Hi)). 

2.  Containment  Conditions  for  Cloning  of 
Toxin  Genes  in  E.  Coli  K-12 

(a)  Cloning  of  genes  coding  for  toxins  for 
vertebrates  that  have  an  LD»  in  the  range  of 
100  nanograms  to  1000  nanograms  per 
kilogram  body  weight  (e.g..  diphtheria  toxin, 
abrin.  Clostridium  perfringens  epsilon  toxin) 
may  proceed  under  P2  + EK2  or  P3-t-EKl 
containment  conditions. 

(b)  Cloning  of  genes  for  the  biosynthesis  of 
toxins  for  vertebrates  with  an  LDm  in  the 
range  of  1 microgram  to  100  micrograms  per 
kilogram  body  weight  may  proceed  under 
Section  Ill-O  (e.g..  Staphylococcus  aureus 
alpha  toxin.  Staphylococcus  aureus  beta 
toxin,  ricin.  Pseudomonas  aeruginosa 
exotoxin  A,  Bordatella  pertussis  toxin,  the 
lethal  factor  of  Bacillus  anthracis.  the 
Pasteurella  pestis  murine  toxins,  the  oxygen- 
labile  hemolysins  such  as  streptolysin  O.  and 
certain  neurotoxins  present  in  snake  venoms 
and  other  venoms). 

(c)  Some  enterotoxins  are  substantially 
more  toxic  when  administered  enterally  than 
parenterally.  The  following  enterotoxins, 
whose  effects  are  confined  to  the  stimulation 
of  intestinal  secretion  and  whose  effects  can 
be  entirely  reversed  by  administration  of 
electrolyte  solutions,  shall  be  subject  to 
Section  III-O.  These  are  cholera  toxin,  the 
heat  labile  toxins  of  E.  coli.  Klebsiella,  and 
other  related  proteins  that  may  be  identified 
by  neutralization  with  an  antiserum 
monospecific  for  cholera  toxin,  and  the  heat 
stable  toxins  of  E.  coli  and  of  Yersinia 
enterocolitica. 
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1.  Coattlnnwnt  Cooditioa*  for  Clooina  of 
T«dea  Coom  la  Orsaalam*  Othor  Than  E. 
CnllK-U 

lUsuMK  Involvini  tha  clonine  of  genet 
coding  for  toxina  for  veriebralet  In  hoel- 
vecior  tytlemt  other  than  £ co//  K-12  will  be 
evaluated  by  OROA.  which  will  contult  with 
the  od  hoc  working  group  on  toxina.  (See 
Section  IV-&-j-tH3Hj)) 

C Section  V,  Footnote  2A  would  be 
Bodifled  to  delete  the  words:  “ 'toxins 
potent  for  vertebrates'  (Section  l-D-2)" 

D.  A new  Section  rV-E-l-tH3Hl) 
would  be  added  ai  follows:  ‘TV-E-l-t>- 
(SHU-  Adding  new  entries  to  the  list  of 
toxins  for  vertebrates.  (See  Appendix 

C.)" 

E.  A new  Section  lV-E-l-b-(3HJ) 
would  be  added  as  follows:  "IV-E-l-t>- 
(9HJ)-  Approving  the  cloning  of  toxin 
genes  in  host-vector  systems  other  than 
£ co//  K-12.  (See  Appendix  C.)” 

DC.  Qonlng  and  Expraaaioo  of  DNA 
Cndhig  for  Diphtheria  Toxin 

Dr.  John  Murphy  of  Harvard 
University  has  proposed  that  the  3.0  kb 
Bam  restriction  fragment  of 
Corynophage  Beta  which  carries  the 
stnictural  gene  of  diphtheria  toxin  be 
clotMd  in  £ co//  K-12. 

He  advances  the  following  arguments 
as  to  why  these  experiments  should  be 
permitted: 

(1)  Studies  of  diphtheria  toxin- 
pr^ucing  organisms  would  yield 
valuable  data  for  risk  assessment. 

(2)  To  determine  the  localisation  of 
di^theria  toxin  in  £ co//  and  Its 
poeaible  secretion  by  £ co//. 

(3)  Mutagenesis  of  the  lox  gene  would 
be  uMd  to  elucidate  (a)  diphtheria  toxin 
tatarection  with  the  eukaryotic  cell  toxin 
receptor,  and  (b)  the  mechanism  of 
fragment  A traiulocation  Into  the 
eui^ryotlc  cell  cytosol. 

X.  Raqueat  for  Panniaeioa  to  Ckme  the 
Vlfrfio  Choiorae  Entsrotoxin  Geoe  in  E. 
(>dlK-U. 

Dr.  |.  ].  Mekalanos  of  Harvard 
Medical  School  hes  requested  an 
exemption  from  Section  1-0-2  of  the 
Guidelines  This  section  prohibits  the 
‘formation  of  recombinant  DNAs 
containing  genes  for  the  bioaynthesis  of 
toxiju  potent  for  vertebrates.” 


2-A200JJ  OII3(0»XIS-MAIt-ll-IS:14:39) 


Dr.  Mekalanos  requests  the  exemption 
based  on  the  fact  that  naturally 
occurring  transmissible  plasmids,  which 
encode  a heat-labile  enterotoxin  (LT). 
exist  in  £ coli.  LT  has  recently  been 
shown  to  share  a high  degree  of 
structural,  antigenic  and  DNA  sequence 
homology  with  cholera  enterotoxin.  In 
addition,  both  the  LT  and  cholera 
enlerotoxins  are  composed  of  two 
subunits  (A  and  B)  both  of  which  are 
required  for  toxicity. 

Dr.  Mekalanos  requests  consideration 
and  approval  of  the  appropriate 
containment  level  for  the  experiments 
which  will  be  performed  in  three  stages, 
i.e..  the  cloning  in  £ coU  K-12  of  specific 
cholera  DNA  restriction  enzyme 
fragments  known  to  contain  sequences 
homologous  to:  (1)  The  LT  A subunit 
gene.  (2)  the  LT  B subunit  gene.  (3)  the 
LT  A and  B subunit  genes. 

Since  stage  3 experiments  are 
anticipated  to  produce  recombinant 
DNA  molecules  which  might  express 
active  cholera  enterotoxin  in  £ coH  K- 
12  hosts,  these  experiments  might  be 
conducted  at  more  stringent  levels  of 
containment  than  either  stage  1 or  2. 

Dr.  Mekalanos  also  proposes  to 
perform  risk  assessment  experiments  in 
appropriate  animal  models  to  evaluate 
the  pathogenicity  of  £ coH  K-12 
recombinant  clones  constructed  during 
the  course  of  this  work. 

XI.  Request  To  Clone  the  Geoebc 
Determinant  of  the  Toxic-Shock 
Syndrome  Caused  by  Staphykxoccus 
Aureus 

Dr.  Richard  Novick  of  the  Public 
Health  Research  Institute  of  the  City  of 
New  York.  Inc.,  requests  permission  to 
clone  in  Slaphylococcua  aureut  the 
genetic  determinant  of  the  toxic-shock 
syndrome  caused  by  S.  aunui.  Dr. 
Novick  states  that  recombinant  DNA 
techniques  promise  the  most  rapid  and 
direct  means  of  unraveling  the  biology 
of  this  determinant  and  of  the  disease  in 
which  it  is  implicated.  He  requests 
permission  to  conduct  the  experiments 
under  P2  containment  using  5.  aunu$ 
strain.  RN450.  which  is  non-hemolytic. 
non-pigmented.  and  lacking  any 
detectable  prophage. 


XII.  Request  To  Use  an  E.  Coli  Strain 
Containing  a MU  Phage  Insertion 

Dr.  Daryl  Holten  of  the  University  of 
California  at  Riverside,  requests 
permission  to  utilize  the  E.  coli  K-10 
strain  DF  214  (or  derivatives  thereof), 
and  EK  plasmid  vectors  (e.g..  pBR322. 
pBR325)  to  clone  rat  cDNA.  Strain  DF 
214.  a K-12  derivative,  contains  a Mu 
phage  insertion  in  the  phosphoglucose 
isomerase  gene. 

XIII.  Request  To  Employ  a Conjugative 
Plasmid  To  Transfer  N.  Crassa  DNA 

Dr.  Norman  Giles  of  the  University  of 
Georgia  requests  permission  to  use  a 
conjugative  plasmid  to  transfer  the  QA2 
gene  of  Neuroapora  crassa  among  £ 
coli  K-12  strains.  The  N.  crassa  QA2 
gene  would  be  ligated  into  a derivative 
of  the  mobilizable  plasmid  RSF2124. 

Oatad:  March  13. 1961. 

Oociald  S.  Fradiickaoo. 

Director.  National  Institutes  of  Health. 

Note.— OMB't  "Mandatory  Information 
Raqoiraments  for  Federal  Aatittance  Program 
Announcements”  (43  FR  39592)  requires  a 
slatemeni  concerning  the  official  government 
programs  contained  in  the  Catalog  of  Federal 
Domestic  Assistance 

Nonnelly  NIH  lists  in  its  announcements 
the  number  and  title  of  affected  individual 
programs  for  the  guidance  of  the  public. 
Because  the  guidance  in  this  notice  covers 
not  only  virtually  every  NIH  program  but  also 
essentially  every  federal  research  program  in 
which  DNA  recombinani  molecule  tet^niques 
could  be  used.  It  has  been  determined  to  be 
not  cost  effective  or  in  the  public  interest  to 
attempt  to  Hat  these  programs.  Such  a list 
would  llkaly  require  several  additional  pages. 
In  addition.  NIH  could  not  be  certain  that 
every  federal  program  would  be  included  as 
many  federal  agencies,  as  well  as  private 
organiutions.  both  national  and 
intemattonal.  have  elected  to  follow  the  NIH 
Cuideliites.  In  lieu  of  the  Individual  program 
listing.  NIH  Inviles  readers  to  direct 
questions  to  the  information  address  above 
about  whether  individual  programs  listed  in 
the  Catalog  of  Federal  Domestic  Assistance 
are  affect^. 

NIH  programs  are  not  covered  by  OMB 
Circular  A-95  because  they  fit  the  description 
of  "programs  not  considered  appropriate"  in 
Section  8-(b)-(4)  and  (5)  of  that  Circular, 
irt  Ooc  si-sassriM  s-is-ei  essMi 
BxuMO  coot  4i«a-aa-ei 
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DEPARIMBfr  OF  HEALIH  AND  HUMAN  SERVICES 
PUBLIC  HEALTO  SERVICE 
NATIONAL  INSTITUTES  OF  HEALTH 


RECOMBINANT  DNA  ADVISORY  COMMITTEE 
LARGE-SCALE  REVIEW  VTORKING  GROUP 

MINUTES  OF  MEETING 


APRIL  22,  1981 


The  Large-Scale  Review  Working  Group  was  ocxivened  for  its  first  meeting  at 
2i00  p.m.  on  j^il  22,  1981,  in  Conference  Room  9,  at  the  National  Institutes 
of  Health,  9000  Itockville  Pike,  Bethesda,  Maryland  20205.  Dr.  Kenneth  Bems 
and  Dr.  Robert  McKinney  were  co-chairmen. 


Hacking  Group  members  present  for  all  or  part  of  the  meeting  were; 

Dr.  Lucille  Adanvscm,  Occupational  Safety  and  Health  Administration;  Dr.  Darryl  R. 
Bviks,  Environmental  Protection  T^ency;  Mr.  Manuel  Barbeito,  NIH;  Dr.  Kenneth 
Bems,  University  of  Florida,  (co-chairman);  Mrs.  Zelma  Cason,  university  of 
Miaaissippi;  Dr.  Tinnothy  J.  Henry,  Food  and  Drug  Administraticxi;  Dr.  Sheldon 
KTlmsky,  Tufts  university;  Dr.  James  Mason,  Utah  State  Department  of  Health; 

Dr.  Robert  McKinney,  NIH,  (co-chairman);  Dr.  Elizabeth  Milewski,  NIH,  (Executive 
Secretary);  Mr.  Seth  Pauker,  National  Institute  for  Occupational  Safety  and 
Health;  Dr.  Richardson,  Centers  for  Disease  Control;  Dr.  Sue  Tblin,  U.  S. 
Department  of  Agriculture. 


Other  National  Institutes  of  Health  staff  present  were; 
Dr.  William  Gartland,  NIAID. 


Others  in  attendance  for  all  or  part  of  the  meeting  were; 

Mi.  Irene  Brandt,  Eli  Lilly  & Co.;  Dr.  Daniel  Bull,  New  Brunswick  Scimtiflc 
Oo.,  Inc.;  Mr.  Charles  R.  Gaush,  Bethesda  Research  laboratories;  Dr.  Attila  T. 
Kadiu:,  Fo^  and  Drug  Administration;  Mr.  Rihito  Kimura,  Georgetown  university; 
Mi.  Ceurter  Leonard,  Blue  Sheet;  Dr.  Bing  Miller,  New  Brunswick  Scientific  Co., 
Inc.,  Dr.  Henry  Miller,  Food  and  Drug  Administrati(xi;  fft-.  Ray  Thornton,  Arkansas 
State  university. 
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The  first  meeting  of  the  Large-Scale  Review  working  Group  of  the  Recombinant 
ENA  Advisory  Committee  (RAC)  was  called  to  order  at  2:05  p.m.  Wednesday, 

April  22,  1981.  Ct.  McKinney,  co-chairman  of  the  large-Scade  Review  Working 
Group,  began  the  meeting  by  requesting  the  members  of  the  working  group  to 
identify  thonselves,  their  affiliations,  their  backgrouvJ  and  interests. 

Dr.  Bems,  co-chairman  of  the  Large-Scale  Review  working  Gtxxip,  presented 
his  views  on  the  role  of  the  group.  He  said  RAC  had  instructed  the  ^ hoc 
working  group  to  evaluate  questions  dealing  with  large-scale  procedures  and 
facilities.  He  said  the  working  group  would  function  in  a oompletely  advisory 
capacity.  The  Large-Scale  Review  Working  Group  might  also  apprc^iately  advise 
institutions,  individuals  and  ocmpanies  working  in  the  area  of  recanbinant 
ENA  technology  on  physiced  oontaiment  standards  and  procedures.  Dr.  McKinney 
emphasized  that  while  the  function  of  the  ccmmittee  was  to  serve  RAC  in  an 
advisory  capacity,  he  hoped  the  working  group  would  serve  industry  by  providing 
assistance  and  guidemxre. 

Er.  McKinney  suggested  that  one  issue  the  working  group  might  consider  is 
whether  and/or  how  large-scale  submissions  from  institutions  receiving  NIH 
funds  might  be  handled.  Er.  McKinney  said  he  expected  to  see  an  increase  in 
the  mirtjer  of  universities  at  which  scale-up  of  growth  of  recombinant  organisms 
is  permitted  and  expressed  concern  that  these  IBCs  might  lack  expertise  in 
fermentation  technology.  He  suggested  that  the  performance  of  IBCs  that  over- 
see large-scale  procedures  might  be  examined.  Mr.  Barbeito  of  the  NIH  Division 
of  Safety  supported  this  view. 
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Dr.  McKinney  said  that  v*iile  no  prior  review  of  physical  facilities  of  an 
institution  under  the  voluntary  catpliance  program  would  be  perfonned  by  the 
wor)cing  group,  the  group  could  review  facilities  with  the  intent  of  advising 
local  IBCs.  He  added  that  the  group  might  also  monitor  the  large-scale  physical 
ocxitainment  standards  and  suggest  modifications  if  necessary. 

Mr.  Pauker  of  the  National  Institute  for  Occupational  Safety  and  Health  (NIOSH), 
questioned  hew  the  Large-Scale  Review  Working  Group  would  relate  to  RAC. 

Dr.  Bems  replied  that  the  working  group  was  completely  advisory  to  RAC,  but 
pointed  out  that  RAC  itself  was  advisory  to  Dr.  Fredrickson,  the  NIH  Director. 
Dr.  Fredricdcson  would  make  any  final  decisions.  Dr.  BanJes  of  the  Environt>ent^d 
Protection  Agency  (ERA)  suggested  that  working  group  deliberations  should  be 
ccxisidered  Dr.  Fredrickson  as  well  as  by  RAC. 

Mr.  Pau)cer  asked  if  the  results  of  review  of  facilities  would  be  referred 
back  to  the  cotpanies  evaluated.  He  further  asked  if  general izable  ccxiclusions 
drawn  from  these  reviews  would  be  disseminated  to  other  industrial  concerns. 

Dr.  Bems  replied  that  the  working  group  must  decide  if  the  dissemination  of 
such  informaticxi  falls  within  its  mandate.  Dr.  McKinney  noted  that  seme  of 
the  material  handled  by  the  working  group  would  be  proprietary  and  procedures 
for  handling  proprietary  informatiOTi  should  be  considered.  Mr.  Pauker  said  he 
might  have  information,  obtained  through  NIOSH  walkthroughs,  v^ich  might  be 
pertinent  to  working  group  consideratiais.  Dr.  Bems  felt  cOTiceptual  informa- 
tion of  this  type  might  apprc^riately  be  brought  before  the  wor]d.ng  group. 
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Dr.  McKinney  said  that  the  relationship  between  the  various  represented  2igencies 
and  the  t^rge-Scade  Review  VtorJcing  Group  should  be  discussed.  Dr.  AdaBnson  of 
the  0co4>ational  Safety  and  Headth  Administration  (OSHA)  noting  the  relationship 
between  NI06H  and  OSHA  said  that,  for  the  moment,  OSJft  would  follow  NIOSH's 
lead.  Dr.  Henry  of  the  F\ood  and  Drug  Administration  (FDA)  said  FDA  viewed  the 
Large-Scade  Review  Wbrking  Group  as  a service  to  FDA  and  to  ooipanies  in  the 
recombinant  technology  area.  Dr.  Tblin  of  the  United  States  Departront  of 
Agriculture  (USDA)  suggested  that  large-scade  requests,  important  to  agricul- 
ture, will  increasingly  be  brought  forward  for  consideration.  She  felt  the 
coraposition  of  Large-Scale  Review  working  Group  was  appropriate  to  consider 
physicad  containment  problems,  both  in  industry  and  in  agriculture. 

Dr.  Richardson  of  the  Centers  for  Disease  Control  (CDC)  said  that  CDC  currently 
plays  a secondary  or  a tertiary  role  ais  regards  recombinant  DNA  technology. 

He  views  CDC  as  a technicad  resource  to  NIOSH,  the  NIH  and  RAC,  and  in  one-on- 
one  relationships,  to  individuals  wor)cing  with  etiologicad  agents.  He  believed 
CDC  wxdd  continue  to  participate  in  recanbinant  DNA  activities  in  this  capacity. 
Dr.  Bems  noted  that  RAC  oontairment  levels  set  in  deliberation  are  often 
closely  related  to  suggested  CDC  levels  of  containment. 

Dr.  Krimsky,  a RAC  member,  said  the  Large-Scale  Review  Working  Group  would 
provide  an  opportunity  to  view  large-scale  processes  "prospectively,"  amd  an 
opportunity  for  resource  people  to  exchange  information.  He  viewed  the  working 
grotp  as  having  four  relevant  goals,  some  of  vAiich  are  legitijiate  concerns  at 
the  locad  level. 
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(1)  Procedures  to  validate  systems,  e.g.,  how  facility  effluents  are  treated. 
Such  information  could  be  transmitted  to  communities  in  which  plants  utiliz- 
ing recombinant  DNA  technology  are  located. 

(2)  Environmental  monitoring  in  plant  facilities.  He  felt  that  an  inventory 
of  current  procedures  might  be  a service  to  newcomers  to  the  field  and  the 
experience  of  seasoned  firms  might  be  useful  to  these  newcomers. 

(3)  Risk  assessments  related  to  large-scale  work  should  be  performed  and  be 
available.  He  noted  that  most  risk  assessment  to  date  has  been  performed 
with  ^ coli  K-12.  However,  industrial  trends  appear  to  be  towards  use  of 
many  other  organisms  as  host-vector  systems.  He  said  that  any  important 
risk  assessments  performed  by  EPA  or  NIOSH  should  be  available  to  the 
Large-Scale  Review  Working  Group  and  to  RAC. 

(4)  Decisicxis  of  local  IBCs  concerning  large-scale  work.  He  said  this  is 
most  difficult  to  conceptualize  and  suggested  that  the  role  and  effective- 
ness of  these  IBCs  in  "self-monitoring"  could  be  assessed. 

Dr.  Mason  suggested  the  working  group  define  clearly  the  mission  of  the  group. 

Dr.  Bems  called  the  attention  of  the  ^oup  to  the  rooticxi  passed  by  the  RAC  at 
the  September  25-26,  1980  meeting: 

"A  large-scale  review  subcommittee  of  the  RAC  shall  be  established 
with  the  respcxisibility  for  advising  the  RAC  on  procedures  and 
facilities  design  pertaining  to  large-scale  operations,  and  on 
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the  perfonnance  of  local  IBCs  in  reviewing  physical  oontaiment 
facilities." 

Dr.  Fredridcaon  wrote  further  in  the  Federed  Register  of  Novenjber  21,  1980  (45 
PR  77380): 

"In  accordance  with  the  reocrnmendation  of  the  RAC,  the  Working  Group 
will  not  be  involved  in  pre-review  of  individu^d.  e^lications.  lb 
assist  in  its  finction  of  advising  the  RAC  on  the  performance  of  local 
IBCs  in  reviewing  physic^d  containment  facilities  and  on  future 
revisions  of  the  Large-Scede  Physiced  Containment  Recommend  at  ions, 
the  WOr)cing  Group  may  request  information  from  individuad  companies. 

Since  NIH  is  not  a regulatory  agency,  the  intent  of  ^u^y  such  informa- 
tion collection  will  be  fact-finding,  to  help  in  development  of 
gener^d  reccrmendations  from  the  working  Group  to  the  RAC,  and  not 
for  purposes  of  regulatory  actions  directed  at  individuad  companies." 

Dr.  McKinney  suggested  that  the  working  group  might  examine  the  question  of 
medical  surveillance.  Mr.  Pauker  suggested  that  environmental  monitoring 
as  undertaJcen  by  companies  might  edso  be  examined;  he  said  specific  questions 
must  be  asked  and  a large  data  base  accumulated. 

ar.  Henry  of  the  Food  and  Drug  Administration  (FDA)  suggested  the  wor)ung  group 
begin  a preliminary  consideration  of  the  issue  of  medical  surveillance. 

Dr.  Mason  suggested  that  medical  surveillance  might  be  quite  costly  and  ques- 
tioned whether  such  expenditures  were  warranted.  Dr.  Richardson  said  a medical 
surveillance  progrem  might  not  prove  too  expensive  if  a select  group  of 


(83) 


6 


(one  to  three)  v«re  examined.  He  said  disease  surveillance  should  not  be 
confused  with  an  enployee  health  care  program.  Mr.  Pauker  ccaicurred  saying 
that  medical  surveillance  can  be  as  siirple  as  recording  incidence  of  illness. 

He  noted  that  many  larger  oorrpanies  are  currently  doing  this.  He  said  both 
EPA  and  NIOSH  have  received  requests  for  informat icai  in  this  area  from  companies 
planning  to  move  into  the  area  of  recombinant  ENA  technology. 

Dr.  Henry  suggested  that  the  vorking  group  begin  to  consider  how  an  evaluation 
of  IBC  function  vould  be  made.  Dr.  McKinney  suggested  the  scope  of  the  study 
be  limited  to  IBCs  dealing  with  large-scale  procedures.  He  suggested  the 
vorking  group  could  request  the  minutes  of  IBC  meetings.  Dr.  Gartland  said 
two  large-scale  proposals  from  universities  will  be  reviewed  at  the  April  23-24, 
1980  RAC  meeting.  He  said  nineteen  industrial  IBCs  are  currently  registered 
with  ORDA,  but  only  four  of  these  conpanies  are  currently  performing  large-scale 
procedures.  He  did  not  know  if  these  industrial  IBCs  would  be  willing  to 
submit  the  minutes  of  their  proceedings  to  the  working  group  for  review. 

Mr.  Pauker  and  Dr.  Bems  felt  the  companies  would  cocperate.  Dr.  McKinney 
pointed  out  that  in  all  likelihood  these  IBC  minutes  would  have  to  be  treated 
as  prcprietary  information.  Dr.  Gartland  agreed.  Mr.  Barbeito  felt  the  working 
group  should  examine  the  cotiposition  of  IBCs  monitoring  large-scale  procedures 
e.g.,  does  the  IBC  possess  the  requisite  expertise  to  review  the  facilities? 

Did  the  IBC  examine  and  consider  the  important  issues  associated  with  large- 
scale  fermentation  technology? 

Dr.  Bems  questioned  v^iether  an  IBC  survey,  such  as  the  preliminary  survey  of 
California  IBCs  performed  by  a Stanford  Uhiversity  group,  would  be  appropriate. 


[84] 


7 


Mr.  PaoJcer  pointed  out  that  such  a survey  requires  specific  expertise  in  the 
80ci^d  sciences  which  he  felt  the  working  group  did  not  possess.  Dr.  McKinney 
said  he  did  not  believe  the  working  group  should  evaluate  IBC  function,  rather 
he  felt  the  working  group  should  be  a "cleeuring  house,"  collating  data. 

Mr.  Thornton  asked  the  working  group  to  consider  how  issues  might  be  presented 
for  consideration.  Dr.  Be  ms  suggested  that  the  Office  of  Recombinauit  ENA 
Activities  (ORDA)  would  continue  to  be  the  contact  point  for  individu^Lls  with 
questions  relating  to  reccmbinant  DMA  and  that  ORDA  would  refer  issues  to  the 
working  group.  Mr.  Thornton  asiced  how  a member  of  the  working  grocp  would 
present  items  to  the  group.  Dr.  Bems  said  that  any  member  of  the  working 
group  might  suggest  agenda  items. 

Dr.  Bems  suggested  that  emy  members  with  specific  suggestions  on  agenda  items 
should  write  these  up  and  forward  them  to  the  Executive  Secretary.  He  suggested 
that  the  next  scheduled  meeting  of  the  Large-Scede  Review  Viorking  Group  be 
held  on  September  9,  1981,  the  day  before  the  September  10-11,  1981  RAC  meeting. 

The  meeting  was  adjourned  at  4:00  p.m.,  Wednesday,  April  22,  1981. 


Respectively  submitted 


Executive  Secretary 
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I hereby  certify  that,  to  the  best  of 
my  knowledge,  the  foregoing  Minutes 
are  accurate  and  complete. 


Co-Chairman 

Large-Scale  Review  Vtorking  Group 

of  the  Recombinant  DNA  Advisory  Committee 


Large-Scale  Review  Working  Group 

of  the  Recombinant  ENA  Advisory  Ccmittee 
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EEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES 
PUBLIC  HEALTH  SERVICE 
NATIONAL  INSTnUTES  OP  HEALTH 

RECOMBINANT  CWA  ADVISORY  COMMITTEE 

MINUTES  CF  MEBTINGI 

APRIL  23-24,  1981 


The  Recxx±»inant  ENA  Advisory  Ccnmittee  (RAC)  was  convened  for  its  twenty-second 
meeting  at  9:00  a.m.  on  ^^il  23,  1981,  in  Conference  Room  10,  Building  31C, 
National  Institutes  of  Health,  9000  Rockville  Pike,  Bethesda,  Maryland  20205. 
Mr,  Ray  Ttiomton  (Chairman),  President,  Arkansas  State  University,  presided. 

In  accordance  with  Public  Law  92-463,  the  meeting  was  c^n  to  the  public  from 
9:00  a.m,  to  4:30  p.m.  on  April  23,  and  from  8:30  a.m.  to  adjournment  at 
1:25  p.m,  on  /^il  24.  The  meeting  was  closed  to  the  public  from  4:30  p.m. 
to  6:00  p.m.  on  il^ril  23  for  the  review  of  proposals  involving  proprietary 
information. 


Committee  manbers  present  for  all  or  part  of  the  meeting  were; 

Dr.  David  Baltimore;  Dr.  Kenneth  Bems;  Dr.  Winston  Brill;  Dr.  Allan  Campbell; 
Mrs.  Zelma  Cason;  Dr.  Nina  Fedoroff;  Dr.  Richard  Goldstein;  Dr.  Susan  Gottesman; 
Dr.  Jean  Harris;  Dr.  King  Holmes;  Ms.  Patricia  King;  Dr.  Sheldon  Krimsky; 

Dr,  Myron  Levine;  Dr.  Werner  Maas;  Dr.  James  Mason;  Dr,  Gerard  McGarrity; 

Dr.  Robert  McKinney;  Dr.  Elena  Nightingale;  Dr.  Richard  Novick;  Dr.  Ramon  Pinon; 
Dr.  John  Scandalios;  Dr.  Luther  Williams;  and  Dr.  William  J,  Gartland,  Jr., 
Executive  Secretary. 

A Committee  roster  is  attached.  (Attachment  I) 


The  following  ad  hoc  consultants  to  the  Committee  were  present; 

Dr.  Edward  A.  Adelberg,  Yale  University;  Dr.  D.  Michael  Gill,  Tufts  University. 


The  following  non-voting  members  and  liaison  representatives  were  present; 

Dr.  Charlotte  Bell,  U.S.  Department  of  Justice;  Dr.  Chia  T.  Chen,  OSHA,  U.S. 
Department  of  Labor;  Dr.  George  Duda,  U.S.  Department  of  Energy;  Dr.  Timothy  J. 
Henry,  Food  and  Drug  Mministration;  Dr. -Herman  Lewis,  National  Science  Founda- 
tion; Mr,  Seth  Pauker,  National  Institute  for  Occupational  Safety  and  Health; 


^The  RAC  is  advisory  to  the  NIH,  and  its  recommendations  should  not  be 
considered  as  final  and  accepted.  The  Office  of  Recombinant  ENA  Activities 
should  be  consulted  for  NIH  policy  on  specific  issues. 
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Dr,  Jane  Shultz,  Veterans  Adninistration;  Dr.  Sue  Tblin,  U.S.  Department 
of  Agriculture;  and  Dr.  William  J.  Walsh,  III,  U.S.  Department  of  State. 


Other  National  Institutes  of  Health  staff  present  were; 

Dr.  Edward  R.  Applebaun,  NICHD;  Dr.  Marilyn  Bach,  NIAID;  ft:.  Stanley  Barban, 
NIAID;  Mr.  Manuel  S.  Barbeito,  ORS;  Dr.  Pravin  N.  Bhatt,  NIAID;  Ms.  Becky 
Gcnnors,  NIAID;  Dr.  Irving  Delappe,  NIAID;  Dr.  John  Irwin,  ORS;  Ms.  Kitty 
Kaplan,  ORS;  Dr.  Richeurd  Krause,  NIAID;  Dr.  Elizabeth  Milewski,  NIAID; 

Dr.  Stanley  Nagle,  NIAID;  Dr.  John  fAitter,  NIAID;  Ms.  Suz^ulne  Pitts,  ORS; 

Mr.  Richard  Riseberg,  OOC;  Dr.  Bemaupd  Tedbot,  OD;  Dr.  Micheiel  H.  vixikin, 
NIAID;  and  Dr.  Rudolf  Wanner,  ORS. 


Others  in  attendance  for  all  or  part  of  the  meeting  were; 

Mb.  Claudia  Baskin,  Pharmaceutical  Manufacture  Association  Newsletter; 

Ms.  Tineke  Bodde,  BioScience  Magazine;  Ms.  Irene  Brandt,  Eli  Lilly  & Co.; 

Dr.  Daniel  Bull,  New  Brunswick  Science  Go.,  Inc.;  Dr.  Jerry  C^dlis,  USDA; 

Dr.  Aileen  Conpton,  £h\ith-Kline  & French;  Mr,  David  Dicicson,  Nature;  Dr.  I^ter 
Farley,  Cetus  Corporation;  Dr.  David  Gelfand,  Cetus  Corporation;  Dr.  Patricia 
Guerry,  Cenex  Corporation;  Dr.  Lowell  Hatmison,  Office  of  Assistant  Secretary 
for  Health;  Mr.  Phil  Hilts,  Washington  PPst;  Mr.  David  Holzman,  Freelance 
Writer;  Dr.  F*aul  Hung,  Abbott  Research  Laboratories;  Dr.  Evelyn  Hurlburt, 

Johns  Hopkins  School  of  Medicine;  Mr.  Eric  Juengst,  Nation^d  Endowment  for  the 
Huranities;  Ms.  Chris  Joyce,  New  Scientist  Magazine;  Dr.  Attila  I.  Kadar,  FOod 
and  Drug  Administration;  Mr.  Alan  Kaplan,  Attorney,  Washington,  D.C.; 

Mr.  Geoffrey  Kamy,  Office  of  Technology  Assessment;  Mr.  B.  Khosrcvi,  Cetus 
Corporation;  Dr.  Rihito  Kimura,  Georgetown  Uhiversity;  Ek:.  Dennis  G.  Kleid, 
Genentech,  Inc.;  Dr.  Michael  Konrad,  Cetus  Corporation;  Dr,  Walter  Laird,  Food 
and  Drug  Administration;  Ms.  Carter  Leonard,  Blue  Sheet;  Dr.  Morris  A.  I>evine, 
Ehvironmented.  I>rotection  Agency;  Ms.  Pat  Lewis,  Genetic  Tech  News;  Dr.  D,  S. 
Mabry,  P>fizer,  Inc.;  Dr.  John  J.  Mekalanos,  Harvard  Medical  School;  Dr.  James 
McCullough,  Library  of  Congress;  Ms.  Laura  Mergher,  NCSM;  Dr.  Henry  Miller, 

Food  and  Drug  Administration;  [^.  Bernard  J.  Mlynczak,  Monsanto  Co.;  Dr.  John 
Murphy,  Harvard  Medical  School;  Dr.  Seigo  Nakajira,  Hananatsu  Uhiversity  School 
of  Medicine;  IX-.  Ann  Norberg,  Monsanto  Co.;  Dr.  Stephen  Pijar,  Food  and  Drug* 
Adninistration;  Dr.  William  Pilacinski,  Molecular  Genetics,  Inc.;  Dr.  John 
Richardson,  Centers  for  Dise£ise  Control;  Ms.  Sandra  Ptxispies,  Genentech,  Inc.; 
Dr.  Michael  Ross,  Genentech,  Inc.;  !>:.  B.  A.  Rubin,  Wyeth  Laboratories; 

Mr,  Harold  Schmeck,  New  York  Times;  Mr.  Vincent  Simmons,  Genex  Corporation; 

Mr.  Dan  Shiith,  P^eoples  Business  Commission;  Dr.  Gerald  Still,  U.S.  Department 
of  Agriculture;  Ms.  Nancy  Tomich,  U.S.  Medicine;  Mr.  Jeff  Treuhitt,  McGraw-Hill, 
Inc.;  Mr.  Charles  Turbyville,  Genetic  Engineering  Letter;  and  Dr.  Suscin  Wright, 
university  of  Michigan. 
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I.  CALL  TO  ORDER  AND  CT>EHING  REMARKS 

Mr.  Thornton,  Chairman,  called  the  meeting  to  order  at  9:00  a.m.,  on 
^>ril  23,  1981.  He  introduced  the  tvo  ^ hoc  cOTisultants  v*io  would  parti- 
cipate in  the  session.  Dr.  Edward  Melberg  of  Yede  University  and 
Dr.  D.  Michael  Gill  of  Tufts  Uhiversity. 

Mr.  Hiomton  said  that  the  terms  of  several  RAC  members  would  expire  with 
the  /^il  1981  RAC  meeting.  Ihese  mentoers  are:  Drs.  Susan  Qottesman, 

Allan  Campbell,  Luther  Williams,  Richard  Novick,  David  Parkinson,  Sheldon 
Krimsky,  and  Ms.  Zelma  Cason.  Mr.  Ihomton  extended  his  personal  ^preda- 
tion and  the  appreciation  of  the  coranittee  to  the  retiring  members. 

Mr.  Ihomton  said  a risk  assessment  protocol  had  been  submitted  to  the  NIH 
by  Dr.  Malcolm  Martin  of  the  NIH.  He  asked  the  Risk  Assessment  Subcommittee 
to  evaluate  the  proposal.  Dr.  Gartland  said  that  if  the  subcommittee 
approved  the  protocol,  it  would  then  be  forwarded  to  the  NIH  Biosafety 
Oommitbee  for  evaluation. 


II.  MINUTES  OF  THE  JANUARY  8-9,  1981  MEETING 


Ms.  Cason  said  she  had  reviewed  the  minutes  (tab  1014)  of  the  January  8-9, 
1981,  meeting  and  found  them  to  be  correct.  She  moved  acceptance  of  the 
minutes.  Dr.  Harris  said  she  dso  had  reviewed  the  minutes  and  found  them 
to  be  substantively  accurate.  9ie  seconded  Ms.  Cason's  moticxi.  Mr.  Thornton 
noted  that  several  typographical  errors  had  been  called  to  QRDA's  attention. 

Dr.  Bems  said  that  a substantive  phrase  had  been  omitted  from  a statement 
attributed  to  him.  (January  8-9,  1981  Meeting,  Iton  III.  Meeting  of  the 
Institutional  Biosafety  Committee  Chairpersons,  page  6).  He  asked  that  this 
phrase  be  added  to  his  statement  cwi  the  proposed  CDC  Biosafety  Guidelines 
for  Etiological  Agents  (additional  language  in  italics): 

"Dr.  Bems  said  he  found  the  CDC's  p>roposed  biosafety  guidelines 
for  etiological  agents,  with  regard  to  some  of  the  specific 
containment  levels  suggested,  to  be  capricious  and  unscientific, 
and  the  CDC  unresponsive  to  expressed  concerns." 

Ms.  Cason  accepted,  as  an  amendment,  the  propxjsed  language.  Mr.  Thornton 
called  for  a voice  vote,  and  the  minutes  of  the  January  8-9,  1981  meeting, 
as  amended,  were  unanimously  accepted. 


III.  REPORT  FROM  DIRECTOR,  NIAID 

Dr.  Krause,  the  Director  of  National  Institute  of  Allergy  and  Infectious 
Diseases  (NIAID),  said  that  the  institute  had  recently  been  reorganized; 
as  part  of  this  reorganization,  responsibility  for  risk  assessment  activi- 
ties in  reccmhinant  DNA  had  been  transferred  from  the  Office  of  Specialized 
Research  and  Facilities  bo  the  Office  of  Recombinant  ENA  Activities. 
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Dr.  Krause  reported  that  as  a follow-uqp  to  the  reoaitnendations  of  the  NIAID 
Woricshop  on  Recanblnant  DNA  Risk  Assessnent  held  in  Pasadena,  California, 
a receipt  date  of  July  1981  had  been  set  for  applications  solicited  to 
examine  the  fate  of  biologically  active  polypeptides  in  the  human  intestinal 
tract.  In  addition,  NIAID  had  intensely  advertised  to  identify  a contractor 
to  perform  insulin  autouminity  studies.  Cnly  one  propos^Ll  was  received 
in  response  to  the  Request  for  Proposals  (RFP);  this  propos^d  was  rated 
unacceptable  by  the  scientific  review  group. 

Dr.  Krause  briefly  carmented  on  the  U.S.  - Japan  meeting  which  was  held 
in  Hawaii  in  February  1981.  He  said  the  meeting  was  an  outgro%irth  of  a 
science  and  technology  agreement  between  the  U.S.  «md  Japan.  In  the  area 
of  recombinant  DNA  that  eigreement  entails  sharing  of  information  on 
Guidelines,  risk  assessment  exrtivities,  etc.  Fbur  RAC  members,  Drs.  Bems, 
Qotteaian  and  Levine  and  Mr.  "niomton,  attended  the  Hawaii  meeting. 

Dr.  Krause  said  there  will  be  a second  meeting  in  November  1981  at  the  NIH 
deeding  with  the  introduction  of  recombinant  DNA  into  eukaryotic  cells. 

He  said  the  Japanese  wish  to  host  a subsequent  meeting  on  yeast  genetics. 

He  acknowledged  Mr.  Justin  Bloar  of  the  U.  S.  State  Department,  currently 
Counselor  for  Scientific  euid  Technological  Affairs  with  the  U.  S.  Ehibassy 
in  Tokyo,  as  having  been  most  helpful. 


IV.  PRDPC6EI)  REVnSICN  OF  GUIDELINES  FOR  REOCMBINANr  DNA  INVOLVING  E.  OCLI 
K-12  AND  S.  CEREVISIAE  HOgP-VECTOR  SYSTE^IS 

Mr.  Thornton  introduced  Dr.  Adelberg  and  asked  him  to  initiate  the  discus- 
sion on  this  proposed  revision  of  the  Guidelines  (tabs  998,  1015/1,  1017). 
Dr.  Adelberg  said  he  had  originally  proposed,  at  the  November  1980  IBC 
Chairpersons'  Meeting,  that  the  paperwork  associated  with  experiments 
OCT-rered  by  Section  III-O  be  eliminated.  He  said  he  offered  his  proposal 
in  light  of  the  widely  held  view  that  experiments  covered  by  Section  III-O 
are  "negligible  in  risk."  In  response  to  this  request  and  the  level  of 
support  it  had  received  at  the  IBC  Chairpersons'  meeting  and  at  the  request 
of  the  RAC,  ORDA  had  developed  the  language  which  appeared  in  the  March  20, 
1981  Federad.  Register  (46  FR  17994).  Dr.  Adelberg  said  he  would  support 
any  of  the  three  published  proposed  options  as  adl  would  reduce  unnecessary 
paperwork.  He  said  he  personadly  favored  option  B ais  this  option  would 
eliminate  paperwork  but  would  require  a PI  level  of  containment  for  Section 
III-O  experiments. 

Dr.  Gottesman  said  that  RAC,  at  the  January  8-9,  1981  meeting,  had  indicated 
that  diminishing  the  amount  of  paperwork  associated  with  experiments  covered 
by  Section  III-O  was  desirable.  She  said  that  currently.  Section  III-O 
covered  experiments  employing  ^ ooli  K-12  and  laboratory  strain  Saccharo- 
myces  oerevisiae  host-vector  systems.  She  noted  that  RAC,  at  the  April  1981 
mating,  would  rwiew  a request  to  include  B.  subtil  is  HVl  host-vector 
systems  under  Section  III-O.  Dr.  Qottearan~5riefly  reviewed  the  three 
options.  She  favored  going  as  far  as  option  A,  did  not  favor  option  C,  and 
was  undecided  about  option  B. 
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Dr.  Krimsky  said  the  primary  goals  are;  (1)  to  reduce  excessive  paperwork, 
(2)  to  eliminate  the  collection  of  information  of  no  practical  use,  and  (3) 
to  support  good  laboratory  practice.  Dr.  Krimslcy  said  he  was  not  certain 
registration  of  Section  III-O  experiments  with  the  IBCs  was  useful,  but  he 
suggested  such  a procedure  might  prove  useful  in  investigating  worker 
illness  or  to  uncover  inadvertent  misclassifications  of  experiments.  He 
supported  option  A. 

Dr.  Mason  said  he  would  support  option  C.  He  suggested  that  RAC  has 
acquired  enough  experience  to  justify  exenpting  those  experiments  covered 
by  Section  III-O;  the  exenption  might  be  tailored  to  meet  residual  concerns 
through  the  selecting  of  suboptions.  He  moved  acceptance  of  c^ticxi  C. 

Mr.  Ihomton  called  the  vote.  Ten  RAC  members  suH»rted  the  motion  v*iile 
ten  voted  against  it. 

Mr.  Thornton  cast  his  tie-breaking  vote  against  the  motion.  Dr.  Scandal ios 
indicated  at  this  point  that  he  had  not  voted,  but  now  wanted  to  support 
the  motion,  making  the  vote  eleven  in  favor  to  ten  opposed. 

Dr.  Qottesman  said,  in  view  of  the  close  vote  on  option  C,  it  might  be 
helpful  to  IT.  F'redrickson  to  know  the  sense  of  the  RAC  in  regard  to  chang- 
ing the  Guidelines  at  least  as  far  as  option  B or  option  A,  and  suggested 
that  the  RAC  cast  strawvotes  on  these  options.  Mr.  Thornton  and  Dr.  Bems 
agreed. 


Dr.  Fedoroff  requested  further  discussion  of  the  issues.  9ie  felt  regis- 
traticxi  of  experiments  was  an  inportant  aspect  of  the  Guidelines;  opticxi  A 
differed  significantly  from  options  B and  C in  entailing  a registration 
provision. 

Citing  parliamentary  procedure.  Dr.  Baltimore  said  a motion  should  be 
perfected  through  amendments  and  selection  of  subopticxis  before  any  vote  is 
called.  Mr.  Thornton  agreed  with  Dr.  Baltimore  but  indicated  that  in  this 
case  he  had  hcped  to  expedite  discussion  by  gauging  the  sentiment  of  the 
RAC  in  straw  votes;  RAC  would  subsequently  amend  and  perfect  the  language. 

Ms.  King  said  that  if  other  RAC  manbers  wished  to  call  attention  to  pro- 
cedural problems,  she  felt  obliged  to  indicate  that  the  previous  vote  on 
Dr.  Mason's  motion  contained  two  procedural  irregularities;  (1)  the  chair 
had  not  called  for  discussion  before  the  vote,  and  (2)  a vote  (Dr.  Scandal ios') 
was  noted  after  the  RAC  vote  had  been  tallied. 

Mr.  Thornton  made  the  following  ruling;  The  chair  ruled  that  the  votes  on 
Dr.  Mason's  motion  were  cast  ten  in  favor,  ten  exposed.  The  chair  broke 
the  tie  by  casting  his  vote  against  the  motion.  The  vote  noted  after  the 
tally  was  not  accepted.  Consequently,  the  motion,  as  made,  failed. 

Mr.  Thornton  said  he  would  entertain  appeals  on  this  ruling  of  the  chair. 

As  no  appeal  was  made,  he  said  the  RAC  should  now  proceed  following  strict 
parliamentary  procedure,  rather  than  taking  straw  votes. 
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Dr.  NovicX  ooved  ac3optic3n  of  option  B with  the  proviso  that  a listing 
requirement  be  appended^  but  that  no  review  be  required.  Dr.  Fedoroff 
seconded  the  lotion.  Mb.  King  pointed  out  that  supporters  of  option  C 
could  neve  a substitute  notion  at  this  point.  She  said  she  herself  would 
not  do  so,  as  she  would  not  support  option  C.  Dr.  Brill  nt>ved  substitution 
of  option  C.  The  notion  was  seconded.  Mr.  Thornton  said  that  the  substi- 
tute notion  would  be  considered  before  the  origi^^d  notion,  but  that  it 
should  be  perfected  before  a vote  to  adopt  would  occur.  In  order  to  expedite 
discussion,  Mr.  Thornton  as)ced  Dr.  Brill,  as  the  maker  of  the  substitute 
notion,  to  select  the  suboptions  he  would  prefer  under  option  C.  Dr.  Brill 
said  he  would  prefer  suboptions  C-l-a,  C-2-b,  C-3-b,  C-4-c,  and  C-5-b. 

Dr.  Oottearan  suggested  that  suboption  C-l-b  be  substituted  for  suboption 
C-l-a.  She  said  suboption  C-l-a  is  much  broader  tlwm  Section  III-O  of  the 
current  Guidelines;  it  would  permit  the  use  of  all  vectors  including  conju- 
gation proficient  plasmids  and  vectors.  Cr.  Brill  accepted  Dr.  Gottesnan's 
amendment. 

Dr.  Bems  suggested  that  suboption  C-2-a,  in  which  large-sccde  experiments 
are  not  exenpt,  be  substituted  for  suboption  C-2-b,  which  would  exempt 
large-scale  experiments.  Cr.  Brill  accepted  the  substitution. 

Dr.  Bems  also  suggested  that  suboption  C-3-a  be  substituted  for  C-3-b, 
as  he  thought  good  microbiological  procedures  should  be  reccninended . 

Dr.  Brill  accepted  this  substitution. 

Dr.  Bems  further  suggested  an  amendment  to  option  C;  cloning  of  CDC  Class  3 
agents  in  host-vector  systems  covered  by  Section  III-O,  would  be  exempt  pro- 
vided that  not  more  than  75  percent  of  the  genome  is  cloned,  cr.  B6dtimore 
asked  if  this  provision  would  apply  to  bacteria  as  well  as  to  viruses. 

Dr.  Bems  said  he  had  made  the  proposal  with  viruses  in  mind.  cr.  Fedoroff 
said  the  amendment  did  not  clearly  indicate  whether  less  than  75  percent 
of  the  genome  could  be  used  to  construct  a library  or  if  less  than  75 
percent  of  the  genome  was  permissible  in  a single  clone.  Dr.  Bems  said 
he  visualized  his  proposal  as  applying  to  a single  clone  or  a single  cell. 
There  was  no  second  to  Dr.  Bems'  amendment. 

Dr.  Gottesnan  moved  to  substitute  suboption  C-4-b  for  suboption  C-4-c. 

Cr.  McKinney  asked  Dr.  Adelberg  how  suboption  C-4-b  would  impact  on  his 
institution.  Dr.  Melberg  replied  that  in  his  IBC  experience,  experiments 
involving  CDC  Class  3 agents  constitute  a very  small  fraction  of  all  recom- 
binant ENA  work.  Dr.  McGarrity  noted  that  suboption  C-4-b  requires  review 
by  either  the  IBC  or  an  institution£d  officiad.  He  asked  that  the  reviewing 
official  be  stipulated.  Cr.  Gottesnan  agreed  and  specified  review  by  the 
IBC.  By  a vote  of  eleven  in  favor,  four  opposed,  and  five  abstentions,  RAC 
adopted  suboption  C-4-b. 

Dr.  Carpbell  offered  an  amendment  to  suboption  C-4-b.  The  following 
sentence  would  be  added: 
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"If  there  is  ciny  (±ance  that  the  original  Class  3 agent 
can  be  regenerated  frcam  the  cloned  DNA,  the  containment 
level  shall  be  no  loMsr  than  that  appropriate  for  the 
eigent  itself." 

Dr.  Gottesman  seconded  the  amendment.  By  a vote  of  twenty  in  favor,  none 
opposed,  and  one  abstention  the  amendment  was  adopted. 

Suboption  C-5-b,  eliminating  prior  review  requirements  for  experiments 
involving  deliberate  expressicxi  of  eukaryotic  genes,  was  discussed  by 
the  RAC.  No  proposal  was  advanced  to  substitute  sutoption  C-5-a  for 
subopt  icxi  C-5-b. 

Mr.  Thornton  said  the  next  vote  would  occur  on  the  perfected  substitute 
motion,  i.e.,  option  C with  suboptions  C-l-b,  C-2-a,  C-3-a,  C-4-b  with 
the  added  Canpbell  sentence,  and  C-5-b.  Ey  a vote  of  thirteen  in  favor, 
ei^t  opposed,  and  no  abstentions  the  RAC  substituted  this  perfeoted 
motion. 

Mr.  Thornton  then  called  the  vote  on  the  motion.  By  a vote  of  thirteen  in 
favor,  eight  opposed,  and  no  abstentions,  the  RAC  adopted  the  motion. 


V.  FR0P06ED  BIOSAFETY  GUIDELINES  FX3R  MICROBIOLOGICAL  AND  BIOMEDICAL  LABORATORIES 

Mr.  Thornton  introduced  Dr.  Jc^  Richardson  of  the  Centers  for  Disease  Con- 
trol to  brief  the  RAC  on  the  status  of  the  "Proposed  Biosafety  Guidelines 
for  Miorobiological  and  Biomedical  Laboratories."  Dr.  Richardson  said  that 
a notice  soliciting  public  comment  had  been  issued  in  the  Federal  Register 
in  October  1980.  Since  that  announcement,  approximately  300  written 
comments  were  received  by  the  NIH  and  the  CDC. 

Most  respcHises  from  industry  and  state  health  departments  were  si^jportive 
of  the  underlying  philosophy,  although  some  reservations  were  expressed 
concerning  classifications  of  p>articular  agents,  or  of  recommended  prac- 
tices at  a particular  containment  level.  Responses  from  academic  institu- 
tions and  many  clinical  laboratories  did  not  support  either  the  philosophy 
of  a voluntary  national  guideline  or  the  classifications  of  many  of  the 
etiological  agents  or  some  of  the  work  practices  and  facility  recommen- 
dations. Many  of  the  academic  institutions  and  some  of  the  clinical  labor- 
atories see  the  pjrcposed  guidelines  as  the  first  step  in  the  develcpment 
of  federal  regulations.  Mary  academic  institutions  are  coicemed  about 
possible  premature  iirplementations  of  the  pxopjosed  guidelines  by  IBCs. 

Also,  ccocem  has  been  expressed  that  the  time  provided  for  public  comment 
is  insufficient. 

In  response  to  these  concerns.  Dr.  Richardson  said  that  public  comments 
received  after  April  15  will  also  be  considered.  He  said  that  there  is  no 
existing  Public  Health  Service  authority  under  vhich  intrastate  laboratory 
activities  could  be  regulated,  and  that  neither  NIH  or  OX:  is  interested 
in  assuming  this  task. 
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Dr.  Richardson  said  that  at  least  one  revision,  incorporating  oomroents, 
and  very  liJcely  two  or  more  additional  revised  drafts  will  be  prepared, 
and  will  be  subjected  to  a reasonable  review  process.  He  felt  that  the 
guidelines  were  philoeophic^dly  appropriate  for  the  NIH  and  the  QC;  the 
guidelines  are  only  guidelines,  th^  are  voluntary  and  hopefully  they  will 
result  in  an  upgrading  of  laboratory  fmcticns. 

Dr.  Richardson  said  the  proposed  guidelines  were  initiated  with  two  purposes 
in  mind: 

(1)  to  modify  the  current  Classification  of  Etiological  Agents  on  the 
Basis  of  Hazaund,  and 

(2)  to  use  the  guidelines  ais  an  "in-house"  guidance  document  for  CDC 
staff  in  the  absence  of  auiy  other  docvxnent  of  similar  nature.  He 
pointed  out  that  had  ocment  on  the  guidelines  not  been  solicited, 
the  "in-house"  CZXT  docunent  would  have  become  the  national  standard 
by  default. 

Dr.  Brill  said  he  supported  the  concept  of  guidelines  for  the  handling  of 
potentially  damgerous  organisms.  He  said,  however,  that  the  guidelines  will 
beccme  "regulations"  as  many  institutions  would  require  investigators  to 
abide  by  them.  Dr.  Baltimore  said  that  questions  of  legad  liability  ensure 
that  the  guidelines  will  be  in  a sense  "regulations;"  they  would  legadly 
be  regarded  as  standard  practice.  Fdr  this  reason  every  recommendation  in 
the  guidelines  should  be  ceurefully  considered. 

Dr.  Levine  noted  that  the  guidelines  specify  containment  levels  for 
"activities  involving  the  use  or  manipulation  of  large  quantities  or  high 
concentrations  of  cultures  or  other  nraterials  known  or  suspected  of  oontain- 
ing  the  agent."  He  asked  if  "large  quantities"  or  "high  concentrations" 
had  been  defined,  and  if  not,  who  would  determine  this.  Dr.  Richardson 
replied  that  the  guidelines  in  this  respect  are  meant  to  be  interpretive 
and  judgemental.  CDC  vould  never  propose  to  set  any  stated  quantity  as 
representing  a "large  quantity"  for  all  microorganisms.  Much  concern  has 
been  expressed  over  this  eispect  of  the  guidelines  however,  and  attenpts 
may  be  nade  in  the  revision  to  be  more  descriptive  of  criteria  to  be  used 
in  determining  v4^t  constitutes  a "liurge  quantity"  or  "high  concentration" 
of  an  agent. 


VI.  PROPOSAL  TO  OCNVEPT  NIH  GUIDELINES  INTO  A CODE  OF  STANDARD  PRACTICE  AND  TO 

BmXS  RKXH<BfcEP  gBWTAIWBff  LEVHS  POft  

Mr.  Thornton  said  he  would  recognize  Dr.  Nightingale  who  had  requested 
an  opportunity  to  present  her  views  on  the  proposeil  (tabs  994,  1015/11, 
1017)  offered  by  Drs.  Baltimore  £md  Catipbell. 

Dr.  Nightingale  said  it  had  been  apparent  for  some  time  that  the  conmittee 
perceived  a need  for  a reassessment  of  the  purpx>se  of  the  Guidelines.  The 
propoe^d  from  Drs.  Bedtimore  and  Campbell  is  a serious  attempt  to  meet 
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that  need,  and  since  the  proposal  had  been  published  in  the  Federal  Register, 
action  might  be  taken  on  it  today.  She  said  she  herself  doubted  the  wisdom 
of  this  aE^>roach.  She  st^gested  rather  that  a subconmittee  of  RAC,  selected 
«id.th  a balance  of  expertise  and  perspective,  should  study  the  issues  and 
present  to  the  RAC  at  a future  meeting  an  array  of  policy  options  on  the 
existence,  nature,  and  content  of  the  Guidelines.  Such  a procedure  is  more 
liJcely  to  lead  to  decisions  that  are  balanced,  well-thought  through  and 
have  maximum  potential  to  be  perceived  as  such  by  those  not  engaged  in  the 
research  in  question. 

Dr.  Canpbell  said  he  thought  his  proposal  was  an  appropriate  action  at 
this  time.  Removing  the  regulatory  aspects  of  the  Guidelines  is  coupled 
to  reducing  the  required  containment  levels.  He  stated  that  he  would  not 
support  eliminating  the  regulatory  aspects  of  the  Guidelines  if  he  believed 
there  was  some  hazard  worth  regulating. 

Dr.  Campbell  then  discussed  various  aspects  of  the  proposal.  He  said  the 
proposal  did  not  specify  any  containment  level  cxi  the  basis  of  the  clcxied 
segment's  origin;  that  omissicxi  is  deliberate.  He  and  Dr.  Baltimore  felt 
that,  except  for  the  few  cases  covered  under  the  prohibitions,  a small 
segment  of  DNA  inserted  into  a ncxipathogenic  host-vector  system  would 
not  create  a pathogen,  ^propriate  levels  of  containment  for  a pathogenic 
host-vector  system  would,  oti  the  other  hand,  be  specified  by  the  CDC  Guide- 
lines. 

Dr.  Cari5t»ell  then  called  the  committee's  attention  to  a sentence  in  Part 
III  of  the  proposal: 

"As  a general  practice,  investigators  should  use  the  highest 
level  of  biological  containment  (HV3  > HV2  > HVl)  v^ich  is 
available  and  epprcpriate  for  the  purposes  of  the  experiment." 

He  said  he  viewed  the  sentence  as  an  admonition  for  simple  prudence;  vhere 
more  biologically  contained  systems  cure  available,  and  their  use  doesn't 
interfere  in  any  way  with  performing  the  experiment,  their  use  should  be 
encouraged.  Ch  the  other  hand  some  feel  this  sentence  is  boo  strcxig;  they 
say  vp^iere  there  is  no  perceived  hazard  it  is  silly  to  be  telling  people  to 
use  higher  containment  levels. 

Dr.  Carpbell  said  the  proposal  would  eliminate  most  of  Part  IV  v*iich  speci- 
fies procedures,  but  retain  Section  IV-E  v^ich  defines  RAC  composition  and 
procedures.  I^rt  VI  of  the  Guidelines  dealing  with  voluntary  compliance 
would  be  eliminated,  as  all  of  the  Guidelines  would  be  voluntary,  except 
for  the  secticxis  dealing  with  protection  of  proprietary  infonnation  volun- 
tarily submitted.  The  prohibitions  specified  in  the  current  Guidelines 
would  still  apply.  He  said  he  and  Dr.  Baltimore  felt  each  prohibition 
should  be  discussed  cxi  an  individual  basis. 

Dr.  Baltimore  added  that  he  saw  the  maintenance  of  the  RAC  as  very  impor- 
tant. The  most  important  RAC  functicxi  would  be  to  maintain  surveillance 
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ever  recxnbinant  ENA.  RAC  would  ^d^o  continue  to  deal  with  issues  surround- 
ing the  prohibitions.  He  hoped  RAC  could  deed  with  genered  issues  of  bio- 
heizards  euid  would  aid  OXT  in  formulating  the  CDC  guidelines.  Dr.  Baltimore 
said  the  proposal  would  not  greatly  affect  industry  eis  industry  has  volun- 
tarily accepted  adherence  to  the  Guidelines.  Lastly,  Dr.  Baltimore  quoted 
frem  a letter  from  Dr.  Zinder  (tab  1017).  "It  would  be  an  important  prece- 
dent for  the  NIH  to  disnantle  the  unneeded  regulatory  structure.  If  scien- 
tists are  ever  aigain  to  attempt  to  cope  with  potenti^d  hazeurd,  they  must 
see  that  »4iat  they  believed  were  temporary  measures  can  be  undone." 

Dr.  Harris  said  that  examination  of  the  RAC's  actions  in  the  last  two 
years  indicates  a gener2d  movement  in  the  direction  the  authors  propose. 
Although  she  agreed  in  principle  with  the  ration^de  supporting  the  prcposal, 
she  said  she  felt  waiving  NIH  and  RAC  responsibilities  in  this  curea  is  a 
giant  leap  deserving  very  careful  evaluation  and  consideration.  She  agreed 
that  little  evidence  to  date  supports  the  generad  public  concern  about 
potentiail  hazards  of  recombinant  EKA,  but  pointed  out  that  public  concern 
and  distrust  of  bioprocessing  technologies  continues,  particularly  with 
those  technologies  v4^ich  lend  themselves  to  hunan  genetic  applications. 

The  RAC  and  the  NIH  Guidelines  both  have  served  to  in^ire  pi±)lic  trust 
and  confidence.  She  said  it  is  her  strong  conviction  that  the  Guidelines 
have  precluded  precipitous  regulation  by  local  governing  groups,  by  other 
federad  agencies,  and  by  Congress;  regulations  v*iich,  if  enacted,  would 
have  stifled  inno/ation.  Prerature  abrogation  of  the  Guidelines  might 
sJcew  future  regulation  and  public  policy. 

Dr.  Harris  said  she  personally  is  more  ocmfortable  with  the  recommendation 
to  reduce  containment  levels  tham  with  the  proposal  to  convert  the  Guide- 
lines to  a code  of  standaund  practice.  She  proposed  a two-stage  process  in 
vhich  RAC  would  consider  the  recommended  reduction  in  containment  levels, 
vhile  postponing  consideration  of  converting  the  Guidelines  into  a non- 
regulatory  code.  Dr.  Pedoroff  and  Ms.  King  endorsed  Dr.  Harris'  statement. 

Ms.  King  noted  Dr.  Zinder's  plea  that  scientists  "must  see  that  v*iat  they 
believed  were  temporary  measures  can  be  undone,"  but  ailso  added  that  the 
public  must  see  that  if  the  RAC  undoes  the  Guidelines,  it  does  so  in  a 
responsible  manner.  She  agreed  that  the  Guidelines  should  be  reassessed 
and  reevaluated.  She  suggested  that  RAC  or  a RAC  subcommittee  should 
underta)ce  such  a reevaluation.  She  urged  that  public  irput  should  be 
solicited,  and  observed  that  a Federal  Register  announcement  is  not  ade- 
quate. She  felt  debate  with  input  fron  other  sectors  is  important  in 
formulating  a recommendation  concerning  the  Guidelines. 

Dr.  Nightingale  said  the  process  by  which  the  status  of  the  Guidelines 
would  be  altered  will  greatly  influence  public  acceptance  of  that  alteration. 
Dr.  Harris  said  that  process  is  of  primary  iitportance  because  if  the  public 
perceives  the  action  as  inappropriate,  a badclash  could  result.  She  said 
the  process  will  entail  education  of  concerned  citizens.  Dr.  Brill  and 
Ms.  King  expressed  the  belief  that  there  is  very  little  public  distrust  of 
the  scientific  community  in  the  area  of  recombinant  CNA.  The  public  is 
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aMaiting  the  benefits  of  the  technology.  Dr.  Nightingale  said  the  iiipres- 
sion  one  receives  depends  on  v^iom  one  talks  to;  she  pointed  to  recent 
congressional  hearings  on  the  ndsbehaviour  of  certain  scientists  as  evidence 
of  a growing  distrust  of  the  scientist. 

Dr.  Campbell  said  the  RAC  must  decide  whether  its  function  is  to  deal  with 
danger  or  to  deal  with  fear.  He  believed  RAC's  function  is  to  deal  with 
danger.  He  said  that  in  his  judgement,  by  maintaining  the  Guidelines  as 
presently  constituted,  RAC  was  delivering  to  the  public  the  message  that  a 
group  of  responsible,  serious,  informed  people  perceive  a danger  v^ich 
should  be  regulated. 

Ms.  King  said  that  the  question  of  reducing  containment  should  not  be 
uncoupled  from  the  issue  of  ccMiverting  the  Guidelines  to  a voluntary  code 
of  standard  practice.  She  said  the  path  vhich  RAC  has  been  following,  one 
of  piecemeal  erosion,  would  eventually  result  in  an  empty  facade.  At  some 
point  alcxig  that  path,  ho%4ever,  deliberate  discussion  and  consideration 
of  the  process  should  be  undertaken.  In  such  a discussicxi,  the  issue  of 
reducing  containment  is  intimately  linked  to  the  ccxiversion  of  the  Guide- 
lines to  a voluntary  code.  Dr.  McKinney  supported  a deliberate  reassessment 
of  the  Guidelines. 

Dr.  Gottesroan  said  she  saw  the  Baltimore-Canpbell  proposal  as  having  three 
parts;  (1)  Elimination  of  the  penalties  from  the  Guidelines,  which  need 
not  be  coupled  with  other  changes,  wcxild  move  academia  into  the  industrial 
mode.  (2)  Other  procedural  changes  reconmended,  i.e.,  eliminating  IBCs, 
eliminating  registration,  etc.  (3)  Lowering  of  containment  COTiditions. 

She  said  she  perscxially  would  prefer  to  simplify  some  of  the  procedures 
without  necessarily  lowering  all  containment  requirements  to  PI. 

Dr.  Novick  summarized  his  opinicxis  as  follows;  (1)  He  strongly  supported 
the  notion  of  prudence  in  biological  research.  (2)  He  felt  the  notion  of 
guidelines  in  this  area  is  entirely  correct  and  ^prcpriate.  (3)  At  this 
stage  in  their  evolution,  a review  and  reassessment  of  the  Guidelines  was 
appropriate.  (4)  He  very  much  wanted  to  see  a uniform  standard  ^plied  to 
both  industry  and  academia. 

Dr.  Baltimore  reiterated  his  views  on  coupling  of  lowering  of  containment 
to  conversion  of  the  Guidelines  to  a code  of  standard  practice.  If  the 
RAC  agrees  on  lowering  of  ccmtainment  to  PI,  then  the  ccmplicated  regulatory 
edifice  is  unnecessary. 

Dr.  Holmes  said  that  groups  either  exert  internal  control  or  they  invite 
societal  regulation  from  the  greater  ccmmunity.  He  suggested  that  RAC 
learn  the  sentiment  of  the  scientific  ccmmunity;  if  a substantial  minority 
of  scientists  opposes  deregulation  and  deregulation  occurs,  the  scientific 
community  invites  societal  control  frcm  without. 

Dr.  Susan  Wright  was  recognized  by  Mr.  Unomton.  Dr.  Vfiright  offered  the 
following  observations.  She  said  she  has  no  particular  ax  to  grind  about 
recombinant  DNA  techniques,  but  she  does  have  a historical  perspective  to 
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«^ich  she  is  ocrarutted.  She  said  there  have  been  two  serious  violations  of 
the  Quidelines  in  the  past  year,  emd  she  thinks  it  is  a reflection  of  the 
lack  of  oonoem  of  this  oanrdttee  that  those  items  2u:e  not  on  the  agenda 
before  Fropo6^ULs  to  relax  the  Guidelines.  She  felt  that  disnantling  the 
mechanisms  that  have  been  set  up  to  enforce  the  Guidelines  will  signal  the 
very  snail  minority  of  scientists  who  pursue  their  research  goals  irrespon- 
sibly that  high  standards  in  research  are  no  longer  a concern.  In  addition, 
she  felt  that  nany  scientists,  perhaps  the  majority,  would  maintain  that 
deliberate  construction  of  hazardous  organisms  by  recombinant  CNA  tediniques 
is  possible  and  is  of  oonoem.  In  view  of  these  considerations,  she  felt 
the  present  system  of  controls,  specificidly  the  IBCs  and  their  links  to 
NIH,  is  imfX5rtant  for  the  following  reasons:  (1)  The  IBCs  constitute  an 

ijip^rtant  screening  device  for  detecting  hazards,  and  ensuring  that  experi- 
ments which  entail  hazau:xls  are  performed  under  suitable  conditions.  (2) 

The  IBCs  serve  eis  em  ijifx>rtant  reminder  to  researchers  that  their  peers 
and  community  manbers  taJce  the  safety  of  their  work  seriously.  (3)  The 
IBCs  can  serve  as  bodies  to  which  employees  can  turn  if  they  believe  that 
research  is  being  inproperly  conducted.  This  last  point  is  very  iitportant 
to  workers  who  are  not  represented  by  trade  inions. 

Dr.  Wright  contended  that  the  cost  in  money  and  time  of  registration  of 
these  experiments  is  insignificant  compared  to  edl  the  other  paperwork 
that  U.S.  researchers  are  asked  to  undertaice.  Ihe  benefits  in  the  main- 
tenance of  high  standards  and  the  avoidance  of  harmful  experiments  are 
very  substantial  and  should  be  taken  seriously  in  any  society  that  is 
committed  to  the  protection  of  the  interests  of  edl  its  members,  not  only 
the  interests  of  those  having  the  greatest  access  to  the  decision-making 
arenas.  The  history  of  regulation  of  other  fields,  for  example,  drugs,  auto 
safety,  heedth  and  s^dety  in  the  workplace,  shows  that,  in  genered,  controls 
were  not  introduced  until  the  social  costs  of  accidents  had  become  very 
high,  really  intolerable.  Each  potentiedly  avoidable  injury  or  death 
refxresents  a cost  in  hunan  suffering  v^ich  cannot  be  absorbed  into  any 
cost-benefit  equation.  Cne  of  the  original  motives  for  the  controls  for 
recombinant  DMA  technology  was  to  avoid  repeating  that  pattern  in  this 
new  field.  She  hoped  the  RAC  members  would  nviintain  that  commitment  as 
they  proceed  to  make  a decision  on  this  proposal. 

Dr.  Baltimore  said  that  PI  is  a much  higher  standard  of  laboratory  conduct 
than  has  historically  been  common  practice.  Most  RAC  members  appear  to 
accept  the  notion  that  there  is  minimal  perceptible  hazard  associated  with 
recombinant  DNA.  The  RAC  should  attempt  to  construct  Guidelines  reflecting 
that  view. 

Dr.  Krimsky  said  that  our  society  is  facing  eui  explosion  of  biological 
technology  i4:ich  will  result  in  the  exposure  of  more  individuals  to  more 
types  of  organisms  in  more  facilities.  He  felt  there  has  been  a paucity  of 
controlled  experiments  to  test  the  hypothesis  that  there  is  no  risk  beyond 
that  associate  with  other  types  of  biological  research.  That  conclusion 
has  been  drawn  on  the  entailable  information,  but  not  from  a systematic 
set  of  experiments. 
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Dr.  Mascxi  said  that  accountability  and  respcxisibility,  in  the  ethical, 
moral,  and  legal  sense,  rest  ultimately  with  the  institution  and  the  prin- 
cipal investigator.  R^ulatory  guidelines  will  not  stop  the  person  vAxj 
is  dishonest  or  malicious  or  careless.  He  agreed  with  the  observation 
that  a "piecemeal"  erosion  of  the  Guidelines  was  occurring.  He  suggested 
that  piecemeal  erosion  if  it  continues  too  Icwig  without  reexamination  of 
the  basic  premises,  can  result  in  a loss  of  respect  for  the  institution 
promulgating  an  eventually  empty  statement.  He  endorsed  the  Baltimore- 
Campbell  proposal  and  moved  that  a RAC  subcommittee  be  established  with 
the  specific  mandate  of  evaluating  that  proposal  and  reporting  back  to 
the  RAC  on  the  implementation  process.  Dr.  Bems  seconded  the  moticxi. 

Dr.  Qottesman  preferred  that  the  RAC  subocmmittee  not  be  tied  to  the 
Baltimore-Canpbell  proposal  per  se  but  that  it  ccxisider  many  cptions  in 
a reevaluation  of  the  need  for  c^iaiges  in  procedures,  penalties,  and  ccxi- 
tainment  levels  of  the  Guidelines.  Dr.  Novick  agreed  with  Dr.  Gottesman. 

He  moved  that  a subcommittee  be  instituted  to  review  the  Guidelines  with 
respect  to  both  general  ocxitainment  levels  and  the  proposal  to  convert  the 
Guidelines  to  a voluntary  code.  Dr.  Gottesman  seconded  the  motion. 

Dr.  Williams  suggested  Dr.  Novick' s motion  be  amended  to  direct  the  subcom- 
mittee to  examine  the  Baltimore-Campbell  proposal  during  its  deliberations. 

Dr.  Harris,  with  Dr.  Nightingale,  offered  the  following  substitute  motion; 

"That  RAC  recommend  to  the  Director,  NIH,  that  a study  group 
conprised  of  RAC  members,  and  any  others  he  so  directs  or 
appoints,  be  constituted  to  review  the  current  regulations. 

Such  review  to  include  but  not  be  limited  to:  (a)  the  present 

need  for  the  Guidelines  in  their  existing  form  and  procedures, 
as  opposed  to  a voluntary  standard  of  practice,  (b)  tiie  continued 
applicability  of  the  present  Guidelines  to  reccmbinant  ENA 
technology,  (c)  the  currently  recommended  levels  of  ccxitainment, 

(d)  current  processes  and  procedures  impeding  or  facilitating 
research  and/or  industrial  ^plication,  and  (e)  mechanisms  for 
soliciting  public  input.  Such  study  group  to  report  to  the 
RAC  and  the  Director,  NIH,  its  finding,  conclusions  and  recom- 
mendations for  RAC  review  and  reocmmendation." 

Dr.  Nightingale  said  that  the  mechanisms  for  soliciting  public  cotrent 
were  to  include  processes  beyond  publication  in  the  Federal  Register. 

Dr.  Goldstein  asked  if  Dr.  Harris'  proposal  vould  relieve  RAC  of  responsi- 
bility for  the  reevaluation  of  the  Guidelines.  Dr.  Harris  replied  that 
the  initiative  would  remain  with  the  RAC,  but  that  the  NIH  Director  might 
wish  to  expand  the  review  group  to  include  non-RAC  members.  Ilie  working 
group  would  report  to  RAC,  which  would  then  offer  recommendations  to  the 
Director.  Dr.  Goldstein  suggested  the  language  be  amended  to  indicate 
clearly  that  the  working  group  is  a RAC  subcommittee.  Dr.  Harris  agreed 
and  substituted  the  following  sentence: 
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"The  Chaintan  of  the  RAC  appoint  a study  group  conprised  of  RAC 
meniDers  and  others  deened  appropriate." 

Dr.  Carpbell  asked  whether  the  woidcing  group  would  2K:tually  solicit  public 
oomment  or  whether  it  would  offer  suggestions  to  RAC  on  mechanisms  for 
soliciting  odTront.  Dr.  Harris  envisaged  the  working  group  offering  sugges- 
tions on  mechanisms.  Dr.  Caipbell  said  he  would  prefer  the  working  group 
begin  soliciting  comment  ^uld  suggested  the  motion  be  rephrased  to  state 
this.  Dr.  Harris  aigreed.  Dr.  Williams  asked  if  comment  would  be  solicited 
before  reocmmendations  are  fiormulated.  He  felt  it  was  more  practical  to 
seek  input  after  a reccnnendation  has  been  formulated. 

ft:.  Harris  replied  that  she  origin^LLly  envisaged  the  working  group  formu- 
lating reconmendations,  and  RAC  subsequently  soliciting  comment.  She 
was  not,  however,  adverse  to  Dr.  Campbell's  proposition.  Dr.  McKinney 
suggested  that  RAC  should  not  hamstring  the  working  group  with  specific 
guidance  as  to  how  to  obtain  public  in^t. 

Mr.  Pauker  suggested  that  evidence  supporting  the  premise  that  there  is  no 
risk  in  recombinant  DNA  manipulations  beyond  those  due  to  the  constituent 
parts,  should  be  assembled  and  criticedly  evaluated.  It  should  edso  be 
publicly  available.  Dr.  Goldstein  supported  this  position  and  asked  if 
Dr.  Harris  vixxild  erfd  this  to  her  motion.  Dr.  Harris  replied  that  her 
proposal  ^dre^dy  implicitly  included  this  change. 

Dr.  Williams  asked  if  Dr.  Harris  would  accept  an  amendment  deleting  the 
reference  to  soliciting  public  input.  She  replied  she  would  not. 

Dr.  Qottesman  offered  an  erondment  which  would  delete  item  (e)  from  its 
current  place  in  Dr.  Harris'  proposed  and  instead  add  at  the  end  of  the 
proposal  the  sentence:  "RAC  will  solicit  public  cament  on  this  proposal." 

Ek-.  Norberg  of  Monsanto  Corporation  pointed  out  that  the  NIH  Guidelines' 
v«re  not  regulations  and  questioned  whether  langueige  identifying  them  as 
regulations  should  be  included  in  Dr.  Harris'  proposal.  Dr.  Harris  replied 
that  she  meant  the  Guidelines  as  currently  constituted  versus  a standard 
code  of  practice,  and  amended  the  language  to  eliminate  any  reference  to 
"regulations." 

Cr.  Carpbell  requested  a clarification  of  the  amended  languaige  proposed 
by  Dr.  Gottesman.  He  suggested  that  the  last  sentence  should  read:  "Public 
comment  will  be  solicited  on  the  proposal."  Drs.  Gottesman  and  Harris 
agreed. 


Mr.  'Ihomton  called  the  vote  on  Dr.  Harris'  amended  substitute  motion. 

Dr.  Harris  reread  the  motion  as  follows: 

"The  Chairman  of  the  RAC  appoint  a study  group  conposed  of 
RAC  members  and  any  others  deemed  appropriate  to  review  existing 
recombinant  DMA  Guidelines.  Such  review  to  include  but  not  be 
limited  to:  (a)  the  present  need  for  the  Guidelines  in  their 

existing  form  and  procedures,  as  opposed  to  a voluntary  standard 
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of  practice;  (b)  ocxitinued  applicability  to  recombinant  ENA 
technology;  (c)  currently  recommended  levels  of  ccxitainment; 

(d)  current  processes  and  procedures  inpeding  or  facilitating 
research  and/or  industrial  application.  Such  study  group  to 
report  back  to  the  RAC  its  findings,  conclusions,  and  recom- 
mendations for  RAC  review  and  consideration.  Solicitation  of 
public  input  and  ccninent  beya>d  publication  in  the  Federal 
Register  will  be  obtained." 

By  a vote  of  fifteen  in  favor,  four  opposed,  and  two  abstentions,  the  com- 
mittee accepted  this  substitute  motion.  Mr.  Tliomton  then  called  the  vote 
on  the  motiOTi.  Ey  a vote  of  nineteen  in  favor,  two  opposed,  the  RAC  adopted 
the  motion. 


VII.  PROPOSED  OOWTAINMEMT  CONDITIONS  FOR  FLIES 

Dr.  McGarrity  introduced  the  proposal  (tab  1004)  from  Dr.  'nicroas  Maniatis 
of  Harvard  University  to  transform  Drosophila  with  the  Drosoghila  alcohol 
dehydrogenase  gene.  line  clcxned  DNA  (in  lambda,  plasmid  or  cosmid  vectors) 
will  be  injected  into  either  the  abdomen  of  adult  female  alcohol  dehydro- 
genase deficient  flies,  or  into  early  stage  alcohol  dehydrogenase  deficient 
embryos,  Ihe  Guidelines  allow  such  work  to  proceed  at  PI  containment.  Une 
Harvard  IBC  believes  the  safety  measures  proposed  meet  the  requironents  of 
PI,  but  asked  for  RAC  concurrence.  Une  containment  conditions  include: 

(1)  Bottles  containing  flies  will  be  disposed  of  by  autoclaving.  (2)  Flies 
will  be  propagated  in  bottles  or  vials,  (3)  Only  experienoed  personnel 
will  handle  the  Drosoghila.  (4)  All  manipulations  of  adult  flies  will  ^be 
performed  in  a cold  room.  Tine  cold  environment  will  act  as  an  anesthetic 
for  the  flies.  (5)  All  propagation  of  transformed  flies  will  be  carried 
out  in  an  approved  PI  laboratory. 

Dr.  McGarrity  said  the  precautions  to  be  enplpyed  appear  to  be  adequate 
and  reconmended  aEpaxnval.  Dr,  McKinney  said  that  installation  of  an  air 
curtain  on  the  entry  to  the  oold  room  would  provide  an  additional  banrier 
against  escape.  Dr.  Gottesraan  felt  the  precautions  specified  in  the  pro- 
posal were  adequate  and  moved  acceptance  of  the  proposal.  Dr.  Fedoroff 
seconded.  By  a vote  of  nineteen  in  favor,  none  exposed,  and  no  abstentions, 
the  RAC  recommended  adoption  of  the  proposal. 


VIII.  OONTAINMENr  LEVELS  FOR  RECOMBINANT  DNA  EXPERIMENTS  INVOLVING  BACILLUS 
SUBTILIS 


Dr.  Williams  initiated  review  of  the  request  (tabs  1005,  1007,  1011,  1015/VI, 
1016)  submitted  by  Dr.  Donald  Dean  of  Onio  State  University.  Dr.  Dean 
requested  consideration  of  the  current  classification  of  Bacillus  subtilis 
host-vector  systems.  Dr.  Dean's  request  ccaisisted  of  three  parts: 


(1)  that  any  asporogenous  Bacillus  subtilis  strain  which  does^not 


revert  to  a sporeformer  with  a frequency  greater  than  10"'  can 
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be  used  for  cloning  CNA  from  any  nonprohibited  sources,  using 
vectors  indigenous  to  ^ subtil is,  under  the  same  conditions 
specified  by  RAC  for  ^ ooli  K-l2  emd  ^ oerevisiae  host-vector 
systems. 

(2)  Bacillus  subtilis  strains  that  do  not  carry  an  asporogenous 
mutation  can  be  used  with  vectors  indigenous  to  B.  subtilis 
for  the  cloning  of  CfA  fran  amy  CDC  Cleiss  1 organism  under 
P2  conditions. 

(3)  Bacillus  subtilis  strains  that  do  not  carry  eisporogenic 
mutation  can  be  used  with  vectors  indigenous  to  ^ subtilis 
mder  PI  conditions  for  the  cloning  of  CNA  from  amy  Class  1 
Bacillus  species. 

Dr.  williems  said  that  Bacillus  subtilis  is  probably  the  most  extensively 
understood  gram-positive  o^g^lnl9m,  both  genetically  and  biochemicedly.  It 
is  capable  of  both  generalized  and  speciedized  transduction  and  has  been 
widely  used  in  the  industrial  sector  in  the  prodxxrtion  of  em  array  of 
antibiotics.  It  may  be  particularly  well  suited  for  certain  types  of 
recorab inant  DNA  experiments,  as  Bacillus  strains  have  the  capacity  to 
secrete  a variety  of  proteins.  Bacillus  subtilis  is  nonpathogenic  and 
is  not  kno%ai  to  exchange  genetic  information  with  pathogens. 

Dr.  Williams  directed  the  ocmmittee's  attention  to  data  comparing  the 
survivability  of  B.  subtilis  and  E.  roli  K-12  in  soil  or  water  samples; 

E.  ooli  survives  Better  than  B.  aiBtilis  over  a five  day  period.  Additional 
3a ta  demonstrate  that  B.  subtTTis  spores  placed  in  a rumnalian  intestine 
reurely  speculate,  and  IT  they  do  the  vegetative  cells  quickly  die. 

Dr.  Williams  cecormended  approval  of  the  request.  Dr.  Holmes  seconded  the 
motion. 

Dr.  Qottestwi,  noting  that  currently  certified  HVl  ^ subtilis  host-vector 
systems  only  employ  certain  specified  plasmids,  pointed  out  that  Dr.  Dean's 
proposal  would  also  permit  use  of  phage  vectors.  She  requested  additional 
infonnation  concerning  the  proposed  phage  vectors.  Dr.  Dean  replied  that 
the  host  ranges  of  the  Bacillus  phages  are  very  narrow.  In  his  experience, 
transformation  aif fords  greater  possibilities  euid  avenues  of  genetic  exchange. 

Dr.  Goldstein  asked  if  ^ subtilis  engineered  to  excrete  recombinant 
proteins  is  a concern.  Dr.  Novick  replied  that  ^ subtilis  does  not  colon- 
ize the  manmalian  gastrointestin^d  tract.  He  personally  did  not  regard 
the  excretion  of  cloned  proteins  into  soil  as  potentially  hazardous. 

Dr.  Talbot  requested  clarification  of  Dr.  Williams'  motion.  He  asked  if 
the  intent  was  that  the  asporogenic  ^ subtilis  strains  would  be  exempted 
frem  the  Guidelines  as  had  been  recommended  by  the  RAC  for  ^ ooli  K-12 
and  S.  ^revisiae  eeurlier  in  the  meeting.  Dr.  Williams  replied  that  he 
interSed  they  would.  Noting  that  the  language  of  the  proposal  would  permit 
the  use  of  any  "indigenous  vector,"  Dr.  Talbot  questioned  whether  the 
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motion  is  limited  to  those  vectors  listed  by  Dr.  Dean.  Dr.  Williams  replied 
that  it  Mould  not  be  limited.  Dr.  Talbot  said  that  current  certification 
specifications  for  ^ subtil is  HVl  systems  require  that  data  demonstrating 
a reversion  frequency  to  aporogeny  of  less  than  10""^,  be  evaluated  by  NIH; 
he  questioned  whether  this  specification  was  iiiplied  under  Dr.  Williams' 
moticxi.  Er.  Williams  said  it  was  not. 

Dr.  Qottesman  asked  if  in  permitting  use  of  all  indigenous  vectors,  RAC 
might  inadvertently  authorize  the  use  of  an  extremely  broad  host  range 
vector  which  might  infect  Bacillus  pathogens. 

Dr.  Dean  said  that  his  proposal  oould  be  modified  to  eliminate  the  use  of 
E^age  vectors  that  infect  CDC  Class  2 Bacilli  such  as  Bacillus  anthracis. 

It  was  pointed  out  that  Bacillus  cereus  also  is  a pathogen.  Dr.  Levine 
said  that  Bacillus  cereus  enterotoxin  causes  disease,  particularly  in 
Southeast  Asia,  where  it  is  a major  cause  of  enteric  problems.  Ihe  organism 
produces  and  excretes  a potent  enterotoxin  v^ich  ccxitaminates  foodstuffs. 

Dr.  Qottesman  suggested  the  phrase  "indigenous  plasmid  and  phage  vectors, 
yihose  host-range  does  not  include  Bacillus  cereus  and  Bacillus  anthracis" 
be  substituted  for  the  words  "vectors  indigenous  bo  B.  subtills." 

Dr.  Williams  accepted  this  modificaticxi  of  the  motion. 

Mr.  Thornton  called  for  the  vote  on  the  amended  motion.  By  a vote  of 
twelve  in  favor,  none  opposed,  and  five  abstentions,  the  RAC  reccmmended 
the  motion. 


IX.  CERTIFICATE  OF  APPRECIATION  TO  MRS.  BETTY  BDTLER 

Mr.  Thomtcxi  announced  that  Mrs.  Betty  Butler,  vho  has  worked  for  ORDA 
for  many  years,  had  recently  accepted  another  position  at  NIH.  Mr.  Thornton, 
calling  the  attention  of  the  ccnmittee  to  Mrs.  Butler's  many  years  of  ser- 
vice to  the  RAC,  vhich  have  contributed  so  much  to  its  efficient  functioning, 
presented  to  her  a plaque  in  e^preciation  of  her  services,  signed  by  NIH 
Director  Donald  S.  Fredrickson. 


X.  EXPRESSION  OF  FOOT  AND  MOUTH  DISEASE  VIRUS  PROTEINS  IN  SACCHAROMYCES 
CEREVISIAE,  BACILLUS  SUBTILIS,  AND  MAMMALIAN  TISSUE  CULTURE 


Dr.  Bems  said  he  preferred  to  divide  the  Qenentech,  Inc.,  proposal  (tabs 
999,  1015/VII)  into  four  parts,  each  to  be  discussed  separately. 

Dr.  Bems  first  discussed  the  question  of  removirq  additional  clones  of 
the  E\oot  and  Mouth  Disease  Virus  (FMEV)  genome  from  the  Plum  Island  Animal 
Disease  Center.  Hrevious  NIH  ^>proval  of  the  project  permitting  clones 
obtained  in  ^ ooli  K-12  to  be  removed  from  Plum  Island,  stipulated  that 
the  plasmids  removed  from  Plum  Island  should  not  separately  or  collectively 
represent  more  than  75%  of  the  FMDV  genome,  liifortunately,  the  plasmids 
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transferred  frcn  Plun  Island  to  the  Qenentech,  Inc./  facilities  in  Qdi- 
fomia  appeurently  did  not  cxxitain  the  VP3  ocxJing  region/  the  VP3  protein 
being  the  predoroinant  antigenic  moiety  for  the  virus. 

The  VP3  region  of  severed  FMCV  aerologiced  types  were  subsequently  cloned 
on  Plun  Island.  Genentech/  Inc./  now  requests  permission  to  remove  these 
additional  clones  to  their  facilities  in  South  San  Francisco.  If  these 
clones  are  removed/  however/  more  them  75%  of  the  FMEV  genome  will  have 
been  shipped  from  Plun  Island.  Discussion  between  the  RAC  wor)ung  group 
on  FT1CV/  U5DA/  and  Qenentech/  Inc./  led  to  the  proposed  that  plasmids 
representing  sequences  to  the  right  of  beme  pair  6000  be  returned  to  Plun 
Island/  after  which  it  would  be  permissible  to  ship  fron  Plun  Island  to 
Qenentech  the  pleianids  of  interest. 

It  was  pointed  out  that  the  RAC  reconnendation  at  the  last  meeting/  accepted 
by  the  NIH  Director/  edlows  the  working  group  to  approve  the  removed  of 
these  clones  from  Plun  Island  without  obtaining  full  RAC  concurrence. 
Nevertheless/  Dr.  Bems  moved  that  Qenentech/  Inc./  be  granted  permission 
to  return  those  clones  representing  the  extreme  right  portion  of  the  genome 
to  Plun  Island/  and  in  exchange  be  permitted  to  remove  the  requested  clones 
containing  the  center  of  the  genome.  Er.  MoGarrity  seconded  the  motion. 

The  motion  was  adopted  by  a vote  of  sixteen  in  favor/  none  opposed/  and  two 
abstentions. 

Dr.  Bems  proceeded  to  that  portion  of  the  request  dealing  with  use  of 
host-vector  systems  other  than  ^ ooli  K-12.  Dr.  Bems  said  Qenentech/ 

Inc./  had  requested  permission  to  clone  the  FKJJ  genome  in  ^ subtil  is 
host-vector  systens.  A discussion  between  the  RAC  working  group  on  PMU/ 
and  representatives  of  Qenentech/  Inc./  led  to  agreement  that  this  would 
be  limited  to  those  portions  of  the  FMIV  genome  lying  between  base  pairs 
500  and  4/100.  He  suggested  that  PI  conditions  are  adequate  and  so  moved. 

Dr.  McQarrity  seconded  the  motion.  By  a vote  of  sixteen  in  favor/  none 
opposed/  and  two  abstentions/  the  motion  was  adopted. 

Dr.  Bems  said  the  sane  type  of  experiment  was  proposed  utilizing  Sacchar- 
omyoes  oerevisiae  host-vector  systems.  He  again  suggested  that  the  experi- 
ments  be  permitted  under  Pi  physical  oontainment  conditions  if  the  subgencmic 
FMEV  segments  were  restricted  to  those  sequences  «#iich  map  between  500  and 
4/100  of  the  FMEV  genome.  Dr.  McQarrity  seconded  the  motion.  By  a vote 
of  sixteen  in  favor,  none  opposed,  and  two  abstentions,  the  RAC  adopted 
the  proposed. 

Dr.  Bems  then  turned  the  discussion  to  the  proposal  to  clone  portions  of 
the  FMEV  genome,  using  the  SV40  genome  as  a vector,  in  mammalian  cell 
culture.  Et.  Bems  noted  that  tissue  culture  systems  are  suitable  "hosts" 
for  large  nurbers  of  different  types  of  pioomavi ruses.  He  questioned 
whether  an  adventitious  recombination  between  a contaminating  picomavirus 
and  the  hybrid  SV40  - FMEV  molecule  might  occur.  Dr.  Baltimore -said  evi- 
dence demonstrating  reocmbination  among  homologous  picomaviruses  is 
marginal.  He  did  not  know  of  e:q»riments  in  the  literature  looking  for 
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recoibination  anong  heterologous  pioomaviruses.  He  added  that  he  knew  of 
no  human  virus  similar  by  nucleic  acid  hcmology  to  FMEV,  but  some  rhino- 
viruses  a^^ar  to  be  similar  structurally  to  fWEV. 

Dr.  Goldstein  asked  that  FMEV  disease  be  described.  Dr.  Callis  of  the 
Plum  Island  Animal  Disease  Center  said  that  the  virus  does  not  normally 
cause  a high  mortality  in  adult  animals.  FMIV  causes  death  among  young 
animals,  but  in  adults  causes  weight  loss  and,  as  it  infects  secretory 
cells  in  the  mamnary  glands,  disrupts  milk  production.  Ihe  disease  spreads 
very,  very  rapidly  and  can  infect  every  barnyard  animal  except  the  horse. 

Dr.  Callis  said  that  FWEV  can  chronically  infect  tissue  culture  systems 
and  that  many  types  of  cells  in  culture,  including  primate  cells,  may  be 
infected  with  FMEV. 

Dr.  Bems  said  Genentech,  Inc.,  had  requested  permission  to  perform  this 
type  of  experiment  at  their  facilities  in  South  San  Francisco.  Noting 
that  the  laboratories  at  Plum  Island  were  already  working  with  v^ole  FMEV, 
he  moved  to  permit  these  experiments  at  Plum  Island  under  P3  containment 
conditions.  Ihe  FMi:v  genome  between  base  pairs  500  and  4,100  may  be  cloned 
subject  to  the  RAC  Working  Qraup  evaluating  individual  experiments  prior 
to  their  initiation. 

Dr.  Ross  asked  if  RAC  could  indicate  v*iat  sort  of  data  it  would  require 
before  it  would  allow  transfer  of  the  material  from  Plum  Island  to  California 
for  the  production  j*iase,  should  the  tissue  culture  system  be  successful. 

Dr.  Gottesman  said  that  if  the  motion  were  adopted,  and  the  work  on  Plum 
Island  were  successful,  RAC  would  want  to  review  these  results  before 
•approving  transfer  of  material  to  California. 

Mr.  Uiomton  called  the  vote  on  Dr.  Hems'  motion.  Ey  a vote  of  seventeen 
in  favor,  none  opposed,  and  one  abstenticxi,  RAC  adc^ted  the  motion  as  follows: 

"Permission  is  granted  in  principle  to  propagate  in  mammalian 
cell  culture  recombinant  DNA  molecules  consisting  of  segments 
of  Foot  and  Mouth  Disease  Virus  and  SV40  deletion  vectors  under 
P3  conditions  at  the  Plum  Island  Animal  Disease  Center.  ;^proval 
of  individual  experiments  is  subject  to  review  by  a RAC  Working 
Group." 


XI.  CLOSED  SESSION 

The  RAC  went  into  closed  session  to  consider  proposals  fran  commercial 
concerns  for  scale-up  of  reccmbinant  DNA  experiments. 
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XII.  (XNTAD#1ENr  LEVELS  FOR  RBOOMBINANr  ENA  EXPERIMENTS  INVOLVING  NEURDSPORA 
CRASSA 

Dr.  Brill  introduced  the  request  (tabs  995,  1015/III)  from  Dr.  David  Perkins 
of  Stanford  Dhiversity.  Dr.  I^rkins  proposed  that  the  following  language 
be  substituted  for  entry  2 of  Appendix  E: 

"Unnodified  laboratory  strains  of  Neurospora  crassa  can  be  used  in 
adl  experijnents  for  which  HVl  ^ crassa  systems  are  approved,  provided 
that  only  ENA  from  Class  1 agents  is  used.  For  agents  other  than 
Class  1,  unmodified  laboratory  strains  of  crassa  can  be  used  in  all 
experiments  for  which  HVl  ^ crassa  systems  are  approved,  providing 
that  these  are  ceurried  out  at  physical  containment  one  level  higher 
than  required  for  HVl.  However,  if  P3  containment  is  specified  for 
HVl  crassa,  this  level  is  considered  adequate  for  unmodified  N. 
crassa.  Care  must  be  exercised  to  prevent  aeri^Ll  dispersion  of 
macroconidia  in  accordance  with  good  laboratory  practice. 

•Mutationally  modified  strains  of  N.  crassa  specified  as  HVl  in  Appendix 
D can  be  used  in  all  experiments  Tor  which  HV2  ^ crassa  systems  are 
approved,  provided  that  only  ENA  from  Class  1 agents  is  used." 

[)r.  Brill  said  that  N.  crassa  is  not  known  to  be  a pathogen.  It  is  not 
closely  eissociated  with  nan  or  other  organisms  in  nature.  It  produces  no 
known  toxins.  He  moved  acceptance  of  the  request.  By  a vote  of  ten  in 
favor,  none  opposed,  and  five  abstentions,  the  RAC  adopted  the  motion. 


XIII.  REQUEgr  TO  EMPLOY  A OCKJUGXTIVE  PtASMID  TO  TRANSFER  NEUROSPORA  CRASSA  ENA 

Dr.  Qottesman  introduced  the  request  (tabs  1(X)6,  1015/XIII)  of  ft:.  Norman 
Giles  of  the  Uhiversity  of  Georgia.  Er.  Giles  requested  permission  to  use 
a conjugative  plasmid  to  transfer  the  Neurospora  crassa  qa-2  gene  among 
E.  ooli  K-12  strains.  The  qa-2  gene  would  be  ligated  into  a derivative 
oF  the  mobilizable  plasmid  ^F2124.  The  work  would  be  performed  under  P2 
containment  conditions. 

Dr.  Qotteaian  said  that  ed though  this  request  involved  the  use  of  a conju- 
gative pl^lsmid,  she  would  support  the  proposal  as  the  crassa  qa-2  gene 
is  a relatively  well-defined  ETA  fragment. 

Dr.  Qottesman  moved  approval  of  the  proposed.  By  a vote  of  seventeen 
in  favor,  none  opposed,  and  no  abstentions,  RAC  adopted  the  motion. 


XIV.  RECXJEgr  TO  USE  AN  E.  OOLI  gTRAIN  CONTAINING  A Mu  PHAGE  INSERTION 

Dr.  Goldstein  introduced  the  request  (tabs  1009,  1015AH)  of  Dr.  Darold 
Holten  of  the  Uhiversity  of  California  at  Riverside.  Dr.  Holten  requested 
permission  to  utilize  the  ^ ooli  K-10  strain  DF214  (or  derivatives  thereof), 
and  EK  plasmid  vectors  (e.g.  ,~p®322,  pBR325)  to  clone  rat  cENA.  Strain 


(1091 


21 


DF214,  a K-12  derivative f cxxitains  Mu  phage  insertions  in  the  £*iospho- 
glucose  isomerase  gene  anc3  in  an  unidentified  location.  Dr.  Goldstein 
said  the  probability  of  the  Mu  lysogen  transducing  out  the  rat  DNA  is  very 
low  and  suggested  the  experiment  be  permitted.  Dr.  Gottesman  agreed  and 
suggested  that  the  initial  shotgun  experiments  screening  the  rat  cDNA 
library  be  conducted  at  P2  physical  ocxitainment.  After  the  clone  of 
interest  has  been  selected,  work  may  proceed  at  the  PI  level  of  containment. 
Dr.  Goldstein  moved  acceptance  of  the  proposal  with  Dr.  Gottesman' s stipu- 
lation. Dr.  Novick  seconded  the  motion. 

By  a vote  of  seventeen  in  favor,  none  opposed,  and  no  abstentions,  the 
RAC  adc^ted  the  motion. 


XV.  RBQUEgr  FOR  APPROVAL  OF  GUIDELINE  CHANGES  INVOLVING  gTREPTOMYCES 

Dr.  Levine  introduced  the  proposal  (tabs  1012,  1015/IV)  submitted  by 
Dr.  Stanley  Cohen  of  Stanford  Uiiversity.  Dr.  Cc^en  requested  that 
Streptomyces  ooelioolor  and  the  related  organisms  with  v^iich  ^ coelicolor 
naturally  exchanges  genetic  information  (S^  lividans,  S.  ^rvulus,  and 
S.  griseus)  be  approved  as  HVl  hosts.  Streptomyces  plasmids  SCP2, 

SLP1.2,  pIJlOl,  actinophage  f*ii  C31,  and  their  derivatives  would  be  used 
as  vectors. 

Dr.  Levine  said  the  Streptomyces  are  ncxpathogenic;  no  known  hazard  has 
been  associated  with  large-scale  industrial  use  of  the  organisms. 

Q:.  Levine  moved  approval  of  the  proposal.  Dr.  Pedoroff  seconded. 

Dr.  Gottesman  said  the  proposal  was  vague;  the  strains  proposed  for  certi- 
fication are  not  as  well  defined  as  some  of  the  HVL  systems  approved  in 
the  past.  Little  data  concerning  known  exchange  mechanisms  with  other 
organisms  have  been  included  in  the  pxroposal.  Flirthermore,  the  actino- 
pAiages,  v4iich  are  requested  to  be  allowed  as  vectors,  apparently  have 
broad  host  ranges. 

As  no  further  comment  was  made,  Mr.  Thornton  called  the  vote.  Ey  a vote 
of  ten  in  favor,  none  opposed,  and  eight  abstentions,  the  RAC  adopted  the 
notion. 

Dr.  Gottesman  introduced  the  seccxid  proposal  (tabs  1012,  1015/V)  from 
Dr.  Oohen.  Dr.  Oohen  requested  that  the  following  entry  be  added  to 
^^pendix  E: 

"Experiments  involving  the  cloning  of  ENA  among  members  of  the 
genus  Streptomyces  are  permitted  under  PI  conditions.  For  these 
experiments,  no  registration  document,  as  described  in  Part  III, 
is  required." 

Dr.  Gottesman  noted  that  entry  27  of  ;^pendix  E of  the  Guidelines  currently 
permits  clcxiing  of  ENA  among  members  of  the  genus  into  ncxipethogenic  Streg- 
tomyces  under  PI  ocxitainment  cxwxaitions.  She  said  the  request  would  extend 
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this  by  elijTiinating  the  requirement  for  a registration  cJocurent.  She  felt 
that  this  eKTtion  would  be  prenature;  the  working  group  evaluating  the 
status  of  the  Guidelines  will  be  considering  the  need  for  registration 
docxments  in  genered.  She  moved  to  reject  the  request.  Dr.  Fedoroff 
seconded  the  motion.  By  a vote  of  fifteen  in  favor,  none  opposed,  and 
three  abstentions,  RAC  rejected  Dr.  Cohen's  request. 


XVI.  PROPOSED  LARGE  SCALE  EXPE3U>1P/rS 

Dr.  Pinon  initiated  the  review  of  a proposal  (tab  1001)  from  Dr.  Barry  Nall 
of  the  Uhiversity  of  Texas.  Dr.  Nall  requested  permission  to  perform 
large-scale  fermentations  of  Sacchauxmyoes  cerevisiae  strains  containing 
recoThinant  DMA  plasmids.  The  recombinant  plasmid  vectors  consist  of 
CNA  from  the  ^ ooli  plasmid  pBR322,  the  yeast  2 micron  circle,  and  yeast 
chromosanal  DMA.  Tfve  Saccharomyoes  cerevisiae  cytochrome  c gene  will  be 
ligated  into  these  plasmid  vectors.  Dr.  Pinon  said  the  experiment  is 
essentially  self-cloning,  and  the  sequences  bo  be  cloned  are  well  charac- 
terized. He  noted  that  a registration  docunent  held  not  been  submitted  and 
suggested  approval  at  Pl-LS  containment  be  contingent  upon  submission  of 
this  document.  He  so  moved.  Dr.  Williams  seconded  the  motion.  Dr.  Qottesnan 
felt  Pl-LS  containment  was  not  necessary  and  offered  an  amendment  to  substi- 
tute the  words  "good  microbiological  practice"  for  Pl-IS.  Dr.  McKinney 
disagreed,  he  felt  Pl-LS  actually  represented  "good  microbiological  prac- 
tice." Mr.  Thornton  called  the  vote  on  Dr.  Gottesnan's  proposed  amendment. 

By  a vote  of  four  in  favor,  thirteen  opposed,  eind  three  abstentions,  the 
RAC  refused  the  proposed  amendment.  Mr.  Thornton  then  czdled  the  vote  on 
Dr.  Pinon' s motion  to  approve  the  request  at  the  Pl-LS  level  of  containment. 

By  a vote  of  nineteen  in  favor,  none  opposed,  and  no  abstentions,  the  RAC 
adopted  the  motion. 

Mr.  Thornton  then  c^Llled  on  Dr.  Campbell  to  begin  review  of  the  proposal 
(tab  1018)  from  Dr.  Hamilton  O.  Sh\ith  of  the  Johns  Hopkins  university. 

Dr.  Shiith  requested  permission  to  grow  large  quantities  of  the  Hha  II 
restriction  and  modification  genes  from  Haemo^ilus  haemolyticus,  in 
E.  ooli.  Dr.  Campbell  said  the  DMA  to  be  cloned  in  a pBR322  vector  is  a 
reasonably  small,  well-defined  segment.  He  moved  bo  approve  cloning  of 
the  plasmid  in  ^ ooli  at  the  Pl-LS  level  of  containment.  By  a vote  of 
nineteen  in  favor,  none  opposed,  and  no  abstentions,  the  RAC  adopted  the 
motion. 


XVII.  REQUEST  FX3R  APPROVAL  OF  CERTAIN  EXPERIMENTS  DM3LVING  ANABAEI^  AND  NDgTOC 

Dr.  Fedoroff  introduced  the  proposal  (tab  1013)  of  Dr.  C.  Peter  Wblk  of 
Michigan  State  Uhiversity.  Dr.  Wolk  requested  permission  to  (a)  construct 
a recombinant  molecule  from  an  ^ coli  plasmid  and  DMA  from  a strain  of 
Anabaena,  (b)  propagate  that  DNA  in  an  ooli  K-12  strain,  and  (c)  transfer 
the  cloned  DNA  to  a different  Anabaena  strain.  DNA  may  also  be  derived 
from  and/or  transferred  bo  strains  of the  closely  related  genus.  Nos toe. 
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Dr.  F^edoroff  said  the  transfer  of  this  recombinant  ENA  into  Anabaena  or 
Nostoc  is  currently  permitted,  under  P3  containment  conditions,  by  Section 
111-6-2  of  the  Guidelines.  Dr.  Wblk  requested  a lowering  of  containment 
to  PI.  Er.  Pedoroff  said  the  request  was  internally  inconsistent  in  that 
Dr.  WoDc  states  that  no  cyanobacteria  are  known  or  suspected  pathogens; 
however,  the  si^sporting  documentation  indicates  that  these  organisms  do 
produce  toxins.  She  moved  that  RAC  e^jprove  the  request  ccxitingent  upon 
ORDA  receiving  doci^ntation  that  the  strains  Dr.  Wolk  uses  will  not  be 
toxin  producers. 

Drs.  Bems,  MoGarrity  and  McKinney  felt  it  inaj^opriate  to  approve  an 
inoonnplete,  inconsistent  prc^xosal.  Dr.  Fedoroff  withdrew  her  original 
notion,  emd  then  moved  disa^^oval  of  the  proposal  with  the  request  that 
the  principal  investigator  submit  a clearer  and  internally  ocxisistent 
proposal.  By  a vote  of  nineteen  in  favor,  ncxie  apposed,  and  no  abstentions, 
the  RAC  adopted  the  motion. 


XVIII.  GUIDELINES  FOR  REOOMBINANr  ENA  EXPERIMEMS  WITH  GENES  CODING  FOR  TOXINS 


Dr.  Maas  initiated  the  discussion  of  the  proposed  guidelines  for  recombinant 
ENA  experiments  with  genes  coding  for  toxins  (tabs  996  , 997,  1015/An;iI). 

Dr.  Maas  stated  that  an  ^ hoc  working  group  had  been  constituted  several 
months  ago  to  attempt  to  evaluate  Secticm  I-D-2  of  the  Guidelines  vhich 
deals  with  potent  toxins.  Ihe  working  group  was  composed  of  Drs.  Werner 
Maas  and  Alan  Bemheimer  of  New  York  Ehiversity,  Dr.  John  Collier  of  Yale 
University,  Dr.  Susan  Gottesman  of  the  NIH,  Dr.  Michael  Gill  of  Tufts 
thiiversity.  Dr.  wyrcxi  Levine  of  the  Uhiversity  of  Maryland,  and  Dr.  James 
Mason  of  the  Utah  State  Department  of  Health.  He  said  that  the  grxxp 
evaluated  toxins  as  pharmacological  agents  per  se  without  consideration  of 
other  characteristics  of  the  organism  that  produces  the  toxin. 

Dr.  Novick,  citing  recent  research  showing  that  a toxin  produced  by  a 
Bacillus  is  functicxicdly  e;^ressed  in  E.  coli  host-vector  systens,  said 
that  the  document  is  timely. 

Dr.  Levine  pointed  out  that  important  vaccine  development  is  dependent  on 
recombinant  ENA  manipulaticxis.  He  said  the  proposal  under  consideraticxi 
will  advance  work  in  this  area  by  clarifying  the  status  of  toxins  under 
the  Guidelines.  He  then  deferred  to  Dr.  Gill,  an  ad  hoc  consultant,  who 
had  been  instrumental  in  constructing  the  propxosal  on  toxins. 

Dr.  Gill  called  the  committee's  attention  to  tab  1015/VIII  in  the  Federal 
Register.  The  proposal  would  modify  Section  I-D-2  of  the  Prchibitions 
and  would  add  a new  Appendix  G to  the  Guidelines.  Containment  conditions 
are  assigned  for  cloning  toxins  in  ^ coli  K-12 . A principal  investigator 
wishing  to  use  other  host-vector  systems  would  have  to  COTitact  ORDA  v^ich 
will  consult  with  the  ad  hoc  working  group  on  toxins.  Toxins  were  divided 
into  four  grotps  on  the~basis  of  potency.  Cloning  of  ENA  coding  for  toxins 
with  an  LD50  of  less  than  100  nanograms  per  kilogram  body  weight  is  prohi- 
bited; cloning  of  genes  oodir^  for  toxins  with  an  LD50  of  100  nanograms 
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to  1 microgram  per  kilogram  may  be  performed  at  P3  + E2CL  or  P2  + EK2; 
cloning  of  DMAs  coding  for  toxins  with  an  LD50  of  1 microgram  to  100 
micrograms  per  kilogram  nay  be  performed  at  Pi  + EXl.  PI  + EKl  containment 
nay  be  used  for  specified  enterotoxins.  ENAs  coding  for  proteins  with  an 
LD50  of  greater  than  100  microgretns  per  kilogram  nay  be  handled  as  nontoxins 
un^r  the  Guidelines. 

Dr.  Gill  said  the  effects  of  intraintestinal  production  of  cytotoxic  toxins 
might  include  (1)  direct  danage  to  the  intestinid  lining  and  (2)  passage 
through  the  lining  into  the  bloodstream.  In  the  absence  of  information 
on  the  effect  of  E.  ooli  elaborating  toxin  in  the  human  intestine,  the 
working  group  basi?  t)ie  classification  on  available  data  from  humans, 
primates,  and  small  aninals,  generated  by  intravenous  or  parenteral  e^lminis- 
tration  of  toxins.  A listing  of  toxins  by  potency  has  been  prepared  and 
is  available  from  ORDA.  In  addition,  the  working  group  outlined  a procedure 
for  evaduating  toxins  to  be  added  to  the  list  in  the  future.  The  procedure 
is  edso  available  from  ORDA. 

Dr.  Gill  outlined  the  types  of  data  used  to  determine  toxicity: 

(1)  Hiiw>  toxicity,  if  known,  %cxdd  be  paramount  in  fixing  containment 
levels. 

(2)  If  hun^n  toxicity  is  not  known,  it  would  be  inferred  from  assays  of 
toxicity  to  other  primates. 

(3)  If  neither  humem  nor  prinate  toxicity  is  knovn,  it  would  be  inferred 
from  the  LD50  of  the  most  sensitive  of  three  small  animal  species 
(mice,  guinea  pigs  and  rabbits). 

Dr.  Gill  said  that  in  those  cases  in  which  there  is  hurran  data,  nan  is 
not  significantly  more  sensitive  to  the  toxin  than  the  most  sensitive  of 
three  small  animal  species  (mouse,  rabbit  or  guinea  pig). 

Ikr.  Gill  pointed  out  to  RAC  that  diphtheria  toxin  appears  to  have  an  LD50 
of  100  nanograms  or  less  per  kilogram  body  weight  in  hurans.  The  working 
group  designated  P3  ♦ EXl  containment,  but  Dr.  Gill  asked  RAC  to  consider 
trihether  this  containment  was  appropriate. 

Dr.  Levine  reiterated  that  although  the  proposed  classification  is  based 
on  pharmaoologiced  potency,  the  toxin  delivery  system  is  highly  important 
to  the  pathogenicity  of  a toxin  producing  orgcmism  in  nature. 

Dr.  Nightingede  as)ced  if  the  toxins  prohibited  by  the  prc^x^ed  classifica- 
tion (botulinun,  tetanus.  Shigella  neurotoxin)  would  be  the  only  prohibited 
toxins.  Dr.  Gill  replied  that  these  toxins  are  the  only  ones  currently 
known  to  have  an  LD50  of  100  nanograms  or  less  per  kilogram  (other  than 
diphtheria  which  is  right  on  the  borderline).  If  other  toxins  are  found 
in  the  future  to  have  an  LD50  in  this  range,  they  would  be  put  on  the  list 
euxJ  the  cloning  of  their  gene  vould  be  prohibited. 
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Dr.  Laird  argued  against  prc^ibiting  research  cm  tetanus  and  botulism  toxins. 
He  said  it  is  highly  important  to  develop  vaccines  for  these  toxins. 

Dr.  Gottesman  said  that  v^ile  those  toxins  are  placed  in  the  prcAiibited 
category r the  prohibiticm  is  not  absolute,  individuals  may  come  to  RAC 
with  a case-by-case  request  for  an  exception  to  any  prdiibiticm. 

Dr.  Gottesman  as)ced  Dr.  Gill  v*iich  route  of  delivery  elicits  the  most 
sensitive  enterotoxin  respx^se.  Dr.  Gill  replied  that  the  enteral  route 
was  most  effective.  Tliese  toxins  are  the  only  toxins  v^ich  are  more  toxic 
vAien  administered  entercdly  than  parenterally.  Dr.  Gottesman  asked  v^iere 
c^lera  toxin  would  fall  in  the  proposed  classification  on  the  basis  of 
enteral  and  parenteral  LD50S.  Dr.  Gill  replied  that  cholera  toxin  would 
not  be  considered  a toxin  under  the  proposed  classification  when  adminis- 
tered parenterally.  The  LD50  of  cholera  toxin  administered  enter ally, 
would  place  it  under  Section  2-b  of  the  proposed  impend ix  G,  were  there 
no  Section  2-c. 

Dr.  Holmes  praised  the  proposal  presented  by  the  working  group  but  expressed 
several  reservations.  He  said  the  premise  that  humans  will  be  as  sensitive 
eU5  the  most  sensitive  of  three  small  animal  species  is  based  cm  data  for 
seven  toxins,  as  informat icm  on  human  toxicity  for  most  toxins  is  not 
available.  This  assunption  may  not  be  true  for  all  toxins.  He  was  also 
concerned  with  the  question  of  creating  new  ecological  niches.  Staphy- 
lococcal enterotoxin  F,  iirplicated  in  toxic  shock  syndrome,  is  not  highly 
toxic,  yet  we  suddenly  have  the  appearance  of  this  new  clinically  important 
syndrome.  He  questioned  vhether  toxin  producing  recombinant  organisms 
able  to  survive  in  other  sites,  such  as  vagina,  respiratory  tract,  or 
wounds,  might  be  highly  hazardous.  He  felt  additional  data  should  be 
generated  to  address  these  questions.  He  suggested  that  a procedure 
involving  case-by-case  evaluaticxi,  at  least  at  some  level,  as  with  the 
specific  proposal  involving  diphtheria  toxin  to  be  reviewed  by  the  RAC 
later  in  the  meeting,  was  expropriate  until  more  information  was  gathered. 

Dr.  Nightingale  questioned  the  wisdom  of  discussing  treatability  in  setting 
containment  levels  for  the  enterotoxins.  Timing,  availability  of  treatment, 
etc.,  eiffect  the  outcome  of  treatmait.  Drs.  McGarrity  and  Goldstein  also 
<hjected  to  the  concept  that  physical  containment  coiditions  need  not  be 
as  stringent  if  physiological  remedies  exist.  Dr.  Nightingale  noted  that 
toxins  vhose  end  point  is  not  inmediate  death,  such  as  those  which  cause 
cancer  years  later,  are  not  included  in  the  classification. 

Dr.  Nightingale  proposed  that  the  classification  of  toxins  be  considered 
in  context  of  the  upcoming  total  review  of  the  Guidelines.  She  moved  to 
refer  consideratic^  of  the  document  to  the  working  group  for  revision  of 
the  Guidelines.  Dr.  Goldstein  seconded  the  moticm. 

Dr.  Levine  opposed  the  motion.  He  said  that  the  classification  generated 
by  the  ^ hoc  working  group  cm  toxins  represented  six  months  of  work  by 
expert  toxicx>logists.  The  issue  pxresented  enormous  challenges  in  reviewing 
available  data,  and  in  cxxistructing  a proposal  acx:eptable  to  all  manbers 
of  the  woidcing  grcxap.  The  proposed  leuiguage  is  the  working  group's  best 
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effort  to  ocme  to  gripe  «dth  balancing  potentied  risk  versus  potential 
benefit.  He  pointed  out  that  virtu^dly  all  of  the  points  raised  by  RAC 
had  been  discussed  and  carefully  evaluated  by  the  voidcing  group.  The 
focTMt  beised  on  phanIeloologic^d  criteria  is  an  extremely  conservative 
approach  since  many  f^Krtors  other  than  the  toxin  itself  are  of  great  con- 
sequence in  pathogenicity.  Dr.  Maais  si^iported  Dr.  Levine's  statement. 

The  proposal  is  conservative;  it  clarifies  the  issues  and  distinguishes 
between  potent  and  nonpotent  toxins.  He  offered  a substitute  motion  to 
accept  the  p^opos^d  as  it  appe2uped  in  the  F^edered  Register  with  the  pro- 
vision that  these  restrictions  override  adl  other  sections  of  the  Guide- 
lines, e.g.,  exanptions,  self-cloning,  etc.  Dr.  Pedoroff  seconded  the 
motion. 

Dr.  Got  teaman  offered  the  following  amendments  to  the  proposed  ^ls  it 
appeeured  in  the  Federal  Register; 

(1)  The  words  "PI  HO."  will  be  substituted  for  the  words  "Section  III-O." 

(2)  Language  indicating  that  these  specifications  will  override  other 
sections  of  the  Guidelines,  e.g.,  "exemptions"  and  "return  to  host 
of  origin"  will  be  added  to  Section  I-D-2  of  the  Guidelines. 

(3)  Langu^lge  describing  treatability  of  enterotoxin  effects  will  be  deleted. 
Dr.  Maas  accepted  the  proposed  amendments. 

Dr.  Bems  said  he  supported  the  proposed  l^u1guage  in  a gener^d  sense,  but 
felt  RAC  must  monitor  toxin  experiments.  He  said  he  would  support  the 
proposal  if  language  requiring  registration  of  toxin  experiments  with 
ORDA  was  incorporated. 

Dr.  Ma£is  accepted  this  suggestion  as  an  amendment.  Dr.  Adelberg  urged  the 
conmittee  to  sipport  Dr.  Maas'  amended  motion,  as  he  felt  Dr.  Nightingale's 
proposal  would  simply  postpone  the  discussion.  Dr.  McKinney  edso  urged 
the  canmittee  to  accept  the  proposal.  Dr.  Fedoroff  complimented  the 
working  group  for  an  extremely  thoughtful,  thorough  treatment  of  a very 
difficult  subject.  Dr.  Nightingale  said  that  she  supported  the  substitute 
motion. 

Dr.  Gill  suggested  a clarification  in  the  proposed  lemguage  in  regard  to 
registration  with  ORDA;  he  suggested  the  sentence  "Experixnents  involving 
toxins  that  are  lethed.  at  100  micrograms  or  less  shall  be  registered  with 
ORDA"  be  added  to  Section  1,  G^ierad  Information,  of  proposed  Appendix  G. 

Dr.  Qottesman  agreed,  as  did  Dr.  Maas'  Dr.  Williams  called  for  the  vote 
on  the  question.  By  a vote  of  fourteen  in  favor,  three  opposed,  and  one 
abstention,  the  call  for  the  question  carried.  Mr.  Thornton  then  Ccilled 
the  vote  on  Dr.  Maas'  substitute  motion  as  amended.  This  was  to  substitute 
the  motion  proposed  by  Dr.  Maas,  i.e.,  to  accept  the  language  in  the  Federal 
Register  (1015/VIII)  with  four  changes: 
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(1)  "Section  III-O"  to  be  changed  to  "Pl-EKl"  in  Sections  2-b  and  2-c 
of  Appendix  G. 

(2)  Bie  introductory  text  of  Section  2-c  of  ^^pendix  G dealing  vdth 
treatability  of  enterotoxin  effects  to  be  eliminated. 

(3)  Language  to  be  added  at  the  end  of  Section  I-D-2  of  the  Guidelines 
indicating  that  ^pendix  G specifications  override  other  specifica- 
tions of  the  Guidelines  (e.g.,  exenpticms  or  return  to  host  of  origin 
experiments) . 

(4)  Language  to  be  added  to  Section  1 of  ^pendix  G that  experiments 
involving  toxins  that  are  lethal  at  100  micrograms  or  less  shall  be 
registered  with  C»DA. 

By  a vote  of  sixteen  in  favor,  three  o^^sed,  and  no  abstentions  the  RAC 
adopted  the  substitute  notion  in  place  of  Dr,  Nightingale's  previous  motion 
to  defer  ccxisideration. 

Dr,  Novick  asked  if  he  might  offer  an  amendment  at  this  point.  Mr,  Thornton 
said  that  technically  he  could  rule  no  amendment  was  in  order  at  this 
point  in  the  voting  process;  but  in  an  effort  to  permit  all  points  of  view 
to  be  heard,  he  would  recognize  Dr.  Novick.  Dr,  Novick  said  he  wished  to 
add  the  word  "prior"  to  the  added  sentence  specifying  registration  with 
ORDA.  Dr.  Maas  accepted  E>r.  Novick' s amendmait.  Mr.  Uxomton  then  called 
the  vote  on  the  motion,  i.e.,  to  accept  the  language  in  the  Fe^ral  leister 
(tab  1015/VlII)  with  the  four  changes  listed  above  including  the  word  "prior" 
in  the  fourth  change.  The  RAC  adopted  the  modified  language  by  a vote  of 
eighteen  in  favor,  none  opposed,  and  one  abstention.  Mr.  Ibomton  expressed 
his  appreciation  to  all  involved  in  pr^>aring  the  proposal. 

Dr.  Gill  then  suimiarized  the  risk  assessment  experiments  preposed  by  the 
toxin  working  group  (Attachment  II).  Mr,  Hx>mton  said  he  intended  to 
refer  the  proposal  to  the  Risk  Assessment  Subconmittee  for  further  consid- 
eration. 


XIX.  RBQUEgr  TO  CLONE  THE  VIBRIO  CHCTiERAE  ENTERCQOXIN  GENE 

Dr.  Holmes  initiated  discussic^  on  the  proposal  (tabs  1002,  1010,  1015/X) 
submitted  by  Dr.  John  Mekalanos  of  Harvard  Medical  Sdxx^l.  Dr,  Mekalanos 
requested  an  exempt icwi  from  Section  I-D-2  of  the  Guidelines,  vAiich  pro- 
hibits the  formation  of  recombinant  ENAs  ccxitaining  genes  for  the  biosyn- 
thesis of  toxins  potent  for  vertebrates.  Dr,  Me]calanos  wishes  to  clone 
the  Vibrio  cholerae  sequence  coding  for  the  biosynthesis  of  cholera  toxin. 

Dr.  Mekalanos  requested  oonsideraticxi  of  the  eppropriate  level  to  perform 
three  experiments  in  E.  ooli  K-12:  to  clone  sequences  coding  for  the 

(1)  LT  A subunit,  (2)“Ehe  LT  B subunit,  and  (3)  the  LT  A and  LT  B subunits. 
Dr.  Holmes  said  that  Dr.  Mekalanos  suggested  experiments  1 and  2 might  be 
performed  under  P2  + EKl  containment;  no  active  LT  toxin  will  be  syn^esized. 
Dr.  Holmes  said  the  toxin  classification  RAC  had  just  adopted  would  indicate 
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PI  ♦ HQ  oontainroent  for  this  type  of  experiment.  He  found  PI  + E3Q 
adequate  for  experiments  1 and  2,  Dr.  Holmes  said  ft:.  Me3calanos  had  re- 
quested P2  HQ  containment  for  experiment  3,  but  vould  be  ready  to  use 
P2  -f  EJC2.  Dr.  Holmes  felt  experiment  3 could  be  performed  under  Pi  EKl 
conditions  as  specified  by  the  recently  adopted  toxin  classification. 

Dr.  Levine  viewed  the  request  as  inportant  work.  He  agreed  with  Dr.  Holmes 
that  PI  EKl  oontairrent  conditions  were  appropriate  for  all  three  experi- 
ments. Dr.  Holmes  moved  approval  of  experiments  1,  2,  and  3 at  the  Pi  + 

HQ  level  of  oontairment.  Dr.  Levine  seconded  the  motion. 

Dr.  Novick  suggested  that  P2  physical  containment  might  be  more  appropriate 
to  the  experiments;  he  expressed  oonoem  that  colonization  factors,  permit- 
ting ^ roli  to  attach  to  small  bowel  adhesion  sites,  might  be  picked  up 
by  ^ roli  making  cholera  toxin.  Cr.  Levine  said  recent  data  have  demon- 
strated  that  colonization  factors  edone  will  not  create  a pathogen. 

Dr.  Nc^ick  moved  an  amendment  to  require  the  experiments  to  be  performed 
mder  P2  containment  conditions.  He  did  not  view  P2  containment  as  an 
cxren4)elming  burden  and  felt  P2  would  alleviate  residu2Ll  anxieties. 

Dr.  Holmes  said  he  would  eKX»pt  P2  requirements  for  experiment  3 but  felt 
PI  -f  HQ  was  adequate  for  experiments  1 and  2. 

Dr.  Levine  replied  that  P2  oontainment  would  afford  little  or  no  exlditional 
safety  since  Vibrio  cholerae  is  not  spread  by  the  aerosol  route.  As  control 
of  aerosol izat ion  is  the  most  significant  distinction  between  PI  and  P2 
oontainment,  he  felt  PI  specifications  are  adequate  to  contain  the  experi- 
ments. He  also  pointed  out  that  the  general  classification  of  toxins  just 
appro/ed  by  the  RAC  permits  the  experiments  at  PI  EKl. 

Dr.  Holmes  said  he  wished  to  rephrase  his  motion  to  make  oontainment  condi- 
tions contingent  on  the  Director's  decision  concerning  the  general  toxin 
classification  (Appendix  G);  if  Dr.  Fredrickson  accepts  the  general  propo- 
sal, Dr.  Nekedanos  may  proceed  with  experiments  1,  2,  and  3 under  PI  contain- 
ment conditions.  Should  Dr.  Fredrickson  not  accept  the  proposal,  the  RAC 
recommends  that  Dr.  Mek^d^mo6  may  perform  experiments  1 and  2 under  Pi 
conditions,  but  must  use  P2  oontainment  for  experiment  3.  Dr.  Levine, 

¥4x>  had  seconded  Dr.  Holmes'  origin^d  motion,  did  not  accept  the  modified 
language;  Kr.  Thornton  c^Llled  the  vote  on  the  modified  language.  By  a 
vote  of  three  in  favor,  ten  opposed,  and  three  abstentions,  the  RAC  refused 
the  modified  language.  Mr.  Thombon  then  c^dled  the  vote  on  Dr.  Holmes' 
original  langue^ge,  i.e.,  appro/al  of  the  proposed  experiments  at  PI 
EKl  oontaiment.  By  a vote  of  fifteen  in  favor,  none  opposed,  and  one 
abstention,  the  RAC  adopted  the  motion. 


XX.  QCNING  AND  E3(PRESSI0N  OF  CHA  POPING  FOR  DIPHTHERIA  TOXIN 

Dr.  Holmes  introduced  the  request  (tab  1003,  1015/IX)  of  Cr.  John  Murphy 
of  Harvard  Lhiversity.  Dr.  Murphy  proposed  to  clone  in  ^ ooli  K-12  the 
3.9  kb  Bam  restriction  fragment  of  Coryiephage  Beta  which  carries  the 
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diphtheria  toxin  structural  gene.  Dr,  Mur0iy  preposed  to  use  P4  contain- 
ment and  to  perform  the  experiments  at  Fort  Detrick,  If  P3  containment 
were  permitted,  he  would  prepose  to  perform  the  experiments  at  Sidney 
Farber  Cancer  Center  in  Boston  or  at  Harvard  University  in  Cambridge, 
Massachusetts,  ft:,  Murphy  would  perform  risk  assessment  experiments, 
and  would  study  toxin  secretion,  localization  in  ^ ooli,  and  the  entry 
of  toxin  into  euJcaryotic  cells. 

Dr,  Levine  spoke  of  one  potential  future  benefit  of  the  proposed  research: 
hormexies  that  home  to  specific  organs,  might  be  linked  to  porticMis  of  the 
diphtheria  toxin  and  the  oothination  molecules  might  serve  as  highly 
specific  agents  in  cancer  chemotherpy.  Dr,  Levine  strcxigly  supported 
that  porticxi  of  the  request  dealing  with  possible  risk  assessment  studies. 

He  noted  that  P3  containment  conditions  are  specified  by  the  general  toxin 
class ificaticxi,  previously  adopted  by  RAC;  and  he  felt  P3  was  adequate 
containment. 

Dr,  Gottesroan  as)ced  Dr,  Gill  to  review  the  data  on  the  potency  of  diphtheria 
toxin,  v*iich  had  led  to  its  position  in  J^pendix  G in  the  class  allowed 
at  P3  + E3Q  ocxitainment.  Dr,  Gill  said  the  LD50  of  diphtheria  toxin,  in 
the  most  sensitive  small  animal  (guinea  pig),  is  160  nanograms  per  kilogram 
body  weight.  Hie  LD50  in  hunans  is  estiitated  to  be  equal  to  or  less 
than  100  nanograms  per  kilogram  body  weight,  Hiis  figure  was  extr^olated 
from  an  incident  in  Japan  in  v^ich  children  were  inadvertently  injected 
with  diphtheria  toxin  rather  than  dipihtheria  toxoid.  It  thus  falls  close 
to  the  borderline  of  100  nanograms  par  kilogram  body  weight,  vAiicii  would 
separate  a toxin  the  clcxiing  of  whose  gene  would  be  pirohibited  from  a toxin 
the  cloning  of  v^xjse  gene  wDuld  be  allowed  at  P3  + EKl  in  Appendix  G, 

Dr,  Gottesroan  said  that  she  would  support  P4  ccxitainment  for  the  proposed 
expariment.  Dr,  Levine  said  he  could  support  P4  cxxitainment,  but  questioned 
i^ether  this  might  ccxiflict  with  the  acticxi  taken  earlier  in  the  meeting 
on  the  general  toxin  classification.  Dr,  Talbot  said  that  Dr,  Fredrickson 
could  resolve  any  ccxiflict  when  he  promulgates  his  decisicxi  on  the  recoramen- 
daticxis  from  this  meeting, 

a:,  Levine  moved  acceptance  of  the  proposal  at  P4  cc«tainment.  Dr,  Goldstein 
seccxided  the  motion.  Be  a vote  of  fifteen  in  favor,  nexa  eppased,  and  one 
abstention,  the  RAC  adopted  the  motion. 

Dr.  Levine  suggested* that  if  the  genes  are  successfully  cloned,  an  E,  coli 
host-vector  system  containing  the  plasmid  and  capable  of  colonizing  a pig 
might  be  used  in  an  additional  risk  assessment  experiment.  Hie  pigs 
should  be  colonized  under  P4  containment  conditicxis.  Dr.  Murphy  exparessed 
interest  in  pursuing  such  experiments,  but  it  was  pointed  out  that  it  may 
not  be  possible  to  introduce  a pig  into  the  P4  line. 
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XXI.  RBQUEST  TO  CLONE  THE  GQiETIC  EETE3WINANT  OF  THE  TOOaC-SHOCK  SYNDROME  CAUSED 
BBf  gTAPHYLOODOCUS  AURRB 

Cr.  Mason  initiated  the  review  of  a proposal  (tabs  1008,  1015/Xl)  fron 
Dr.  Richard  Novidc  of  the  Public  Heedth  Research  Institute  of  the  City  of 
New  York,  Inc.  Cr.  Novick  requested  permission  to  clone  in  St^gahyloooccus 
yreus  the  genetic  determinant  of  the  toxio-shock  syndrome  caus^  by 
5.  aureus.  Dr.  Novick  stated  that  reoambin^mt  ENA  techniques  pronise  the 
most  rapid  and  direct  means  of  unraveling  the  biology  of  the  determinant 
and  of  the  disease.  He  requested  permission  to  conduct  the  experiments 
under  P2  oontaiment  using  aureus  strain  RN  450,  which  is  non-hemolytic, 
non-pigmented,  and  lacking  any  (fetectable  prophage.  Dr.  Mason  said  he 
felt  the  work  should  be  done  but  said  containment  should  probably  be 
assessed  at  the  P3  level.  Cr.  Levine  said  the  proposed  was  not  suffi- 
ciently amplified;  too  little  data  had  been  submitted  to  permit  a fair 
appraised.  Cr.  Holmes  agreed,  he  said  he  would  like  to  examine  additioned 
information  on  the  toxin  and  on  the  enfeebled  ^ aureus  strain  to  be  used 
as  a host. 

Dr.  Novick  noted  that  the  RAC  at  a previous  meeting  had  eipproved  the 
cloning  of  the  S.  ainreus  TbxA  gene  in  B.  subtilis  at  P3.  He  acknitted  that 
the  exact  cause  of  the  syndrcroe  has  nck~been  elucidated  and  said  he  hoped 
to  identify  the  toxin's  role  through  these  studies. 

Dr.  Nightingale  8^Lid  the  presentation  was  not  well-prepared.  She  felt 
that  the  information  available  on  toxic-shock  syndrone  may  not  be  sufficient 
to  permit  a reasonable  appraisal  of  the  proposed  experiments.  She  requested 
addition^d  data. 

Dr.  Maas  said  that  currently  there  is  a state  of  confusion  as  to  which 
toxin  is  the  cause  of  toxic  shock  syndrome.  He  felt  the  issues  should  be 
clarified  before  permission  is  given  to  begin  cloning  the  toxin  gene. 

Dr.  Qottesman  said  the  previous  RAC  approval  to  clone  the  S.  aureus  Tox  A 
gene  stipulated  P3  containment  oonditicxis  with  an  HV2  Bacillus  subtilis 
host-vector  system.  She  questioned  t^iether  ^ aureus  would  be  a safer 
host-vector  system  than  an  HV2  B.  subtilis  host-vector  system.  The  toxin's 
capacity  to  potentiate  other  toxli^  is  also  an  issue.  Dr.  Novick  said  he 
would  withdraw  his  proposal  and  attarpt  to  provide  better  documentation 
at  a future  time. 
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XXII.  ADOOUFtMENT 


'nie  meeting  was  adjourned  at  1:25  p.m.  on  ^^il  24,  1981 


Respectively  submitted 


i.  k.'l-ca«(fU. 


C^JbU. — K 


William  J.  Gartla!|^,  Jr.,  E4i.D. 
Executive  Secretary 


I hereby  certify  that,  to  the  best  of 
my  knowledge,  the  foregoing  Minutes  and 
Attachments  are  accurate  and  coiplete. 


Chairman 

Reccmbinant  ENA  Advisory  Committee 
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PROPOSED  RISK  ASSESSMEm* 

The  Fhannalogical  and  Physiological  Consequences  of 
Direct  In tra intestinal  Adninistration  of  the  More  Potent  Tbxins 

With  the  raost  likely  cloning  host,  ^ ooli,  the  principal  dangers  to  man  of 
cloning  toxin  genes  appear  to  lie  in  the  intraintestin^d  production  of  toxins 
that  may  (a)  pass  through  the  gut  lining  and  cause  damage  elsewhere  or  (b) 
damage  the  gut  directly,  or  (c)  both  danage  the  gut  and,  as  a consequence, 
later  pass  more  easily  into  the  circulation  to  cause  damage  elsewhere.  The 
extent  to  which  intraintestinal  toxins  may  create  a potential  danger  when 
produced  by  organisms  capable  of  oolcnizing  hcnans  is  currently  lacking  and 
is  difficult  to  ascertain,  but  may  be  inferred  from  appropriate  animal  tests. 

Question  1:  Concerning  the  more  potent  cytotoxins:  how  much  toxin  could 

be  produced  in  the  gut  without  causing  death,  disfigurement,  profound  neuro- 
logical changes  or  severe  damage  to  the  intestine  itself,  and  is  it  therefore 
safe  to  devise  cloning  protocols  in  which  50  mg.,  for  example,  of  the  toxin 
may  be  produced  enter ically. 

Tbxins  to  use;  Diphtheria  toxin  (Perhaps  repeated  with  abrin  or  ricin,  but 
the  protocol  below  is  mostly  for  diphtheria  toxin). 

Protocol t (a)  Cne  injection  of  graded  doses  (£.£.,  initially  0.5%-50  mg/kg 
using  diphtheria  toxin)  directly  into  the  guts  of,  for  diphtheria  toxin  - 
rabbits  and/or  guinea  pigs  (not  mice),  for  abriiVricin  - mouse  and/or  rabbit 
and/or  guinea  pig.  Determine  the  doses  Uiat  kill. 
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Lcx^  histologically  and  grossly  to  determine  pathologic  changes 
due  to  direct  action  of  the  toxin  on  the  gut  or  on  viscera 
attributable  to  toxin  that  esc^ied,  and  hence  determine  cause  of 
death.  Examine  7 day  survivors  for  other  effects,  namely  dis- 
figurement, profound  neurological  changes,  or  histological  damage 
to  the  intestine  itself.  Antibody  titers? 

(b)  Repeat  (a)  with  injection  into  the  various  levels  of  the  gut  in 
order  to  mimic  possible  colonization  by  toxinogenic  clones,  namely; 

i)  uH»r  gut 

ii)  proximal  ileum 

iii)  distal  ileum  (site  of  uptake  of  8^2  salts) 

iv)  colcn 

(c)  To  mimic  the  continuous  production  of  a toxin  by  a bacterial  clone: 
Is  the  lethal  dose  much  reduced  by  split  doses?  Inject  sublethal 
doses  into  marked  sites  of  the  gut.  Wait  (2  days?)  for  histological 
damage  to  occur,  and  reinject  the  same  doses  into  the  same  sites. 

(d)  Perhaps  to  show  that  any  potentiation  by  split  doses  is  truly  caused 
by  a rise  in  permeability,  repeat  particular  experiments  in  (c) 
using  difhtheria  toxin  for  the  first  injection  and  tetanus  toxin 
for  the  second  injection.  Is  there  a change  in  the  dose-lethality 
curve  for  tetanus  toxin? 

Question  2:  To  further  determine  how  much  of  a toxin  passes  out  of  the  gut 

under  normal  and  ataiormal  ccxiditions. 
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Use  tetanus  teat  in  «4iich  has  no  known  effect  on  the  gut  itself  r yet  is 
exquisitely  toxin  in  the  circulation.  Use  piglets* 

(a)  Dose  lethality  curves  after  direct  injection  of  tetanus  toxin  into 
the  patent  gut,  at  the  sites  specified  in  1 (b).  Protect  with 
tetanus  antisenxn  iv  to  chedc  that  death  is  caused  by  parenteral 
toxin. 

(b)  Dose  lethality  curves  in  piglets  with 

i)  n^t^n/iral  diarrhea,  (v^ich  daroages  the  gut  histologically) 

ii)  Secretory  diarrhea  caused  by  ^ ooli  K80+  ent 

E.  ooli  K80+  ent  gj« 

E.  ooli  K88+  ent-  (control) 

iii)  An  invasive  bacterial  enteropathogen  (e.£. , Yersinia,  Capfjylobacter, 
Saliionella) 

iv)  Outflow  obstruction  (which  causes  permeability  to  rise).  Ligate  guts 
at  various  levels  2 days  previously,  then  inject  tetanus  toxin  above 
the  obstructions. 

(c)  To  learn  something  of  the  mechanism  of  trans- intestinal  protein  transport, 
repeat  the  dose-response  curves  of  2 (a)  with 

i)  Chlotoquin  (prior  to  injection  and  every  12  h,  p.o.)  which 
blocks  intestinal  endocytosis 

ii)  Verapamil,  which  blocks  calcium  channels  and  hence  some  transport. 
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Question  3;  The  introduction  of  a toxin  into  the  gut  lumen  may  not 
accurately  mimic  the  producticxi  of  the  same  amount  of  toxin  by  an 
organism.  Ihus  in  the  future,  additional  experiments  may  be  needed 
to  evaluate  the  actual  risk  from  recombinant  toxigenic  organisms  that 
colonize  particular  regions  of  the  intestine. 

*Because  the  pig  is  an  omnivore,  its  gut  has  a flora  that  resembles  man's 
more  than  do  other  animals.  For  exanple,  it  has  relatively  high  ^ ooli 
count.  Further,  coli  strains  suitable  for  secticxi  2 (b)  are  already 
available  and  diaracterized  in  piglets. 
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DEPARTMENT  OF  HEALTH  AND 
HUMAN  SERVICES 

National  Institutes  of  Health 

Recombinant  DNA  Research;  Final 
Plan  for  a Program  To  Assess  the 
Risks  of  Recombinant  DNA  Research 

AGENCY:  National  Institutes  of  Health. 
action:  Notice  of  final  plan  for  a 
program  to  assess  the  risks  of 
recombinant  DNA  research. 

summary:  This  notice  sets  forth  the  first 
annual  update  of  the  NIH  program  to 
assess  the  risks  of  recombinant  DNA 
research. 

EPFECTIVE  date:  June  10, 1981. 

FOR  FURTHER  INFORMATION  CONTACT: 

Additional  information  may  be  obtained 
from  Dr.  William  J.  Gartland,  Jr., 
Director,  Office  of  Recombinant  DNA 
Activities,  NIAID,  Building  31,  Room 
4A52,  National  Institutes  of  Health, 
Bethesda,  Maryland  20205  (301-496- 
6051J. 

SUPPLEMENTAL  INFORMATION: 

I.  Decision  of  the  NIH  Director  to  issue 
the  Final  Plan. 

The  proposed  first  annual  update  was 
published  in  the  Federal  Register, 
Volume  45,  No.  182,  Wednesday, 
September  17, 1980,  pages  61874  to 
61878.  A formal  closing  date  for  public 
comment  of  December  16, 1980,  was 
established. 

A.  Eight  correspondents  submitted 
comments  on  the  plan.  They  were 
divided  into  generic  categories  as 
follows: 

1.  General  Opposition  to  the  Risk 
Assessment  Program. 

One  correspondent  objected  to  the 
fact  that  the  program  failed  to  evaluate 
the  risks  “created  by  the  regulations  of 
recombinant  DNA  research.”  It  was 
stated  that  risk  assessment  studies 
should  be  addressed  to  the  risks  created 
in  the  laboratory  by  the  use  of  chemicals 
employed  as  disinfectants:  by  excessive 
use  of  autoclaves;  by  use  of  automatic 
formaldehyde  atomizer  guns;  and  other 
various  dangers  due  to  crowded 
conditions  and  inadequate  ventilation  of 
laboratories.  The  commentator 
suggested  that  the  name  of  the  program 
should  be  changed  to  "Program  to 
Assess  the  Hpyothetical  Risks  of  the 
Recombinant  DNA  Technique.”  Further, 
the  author  objected  to  the  title  of  the 
course  “Microbiological  Principles  and 
Techniques  for  Work  With  Potentially 
Biohazardous  Agents  Including 
Recombiant  DNA”  to  be  sponsored  by 
the  NIH. 

In  response  to  the  main  criticism 
raised,  the  laboratory  practices  and 


containment  procedures  specified  in  the 
Guidelines  are  those  that  have  been 
widely  used  in  containing 
microorganisms. 

A second  commentator  said  that  there 
is  absolutely  no  evidence,  thus  far,  that 
indicates  that  recombinant  DNA 
research  is  unusually  risky.  Further,  he 
stated  that  intended  programs  to 
evaluate  risks  will  never  be  able  to 
prove  that  the  risk  is  negative.  The 
commentator  concluded  that  “the  NIH 
should  get  out  of  the  recombinant  DNA 
businesses  rapidly  as  possible.” 

As  I noted  in  issuing  the  first  final 
plan,  I am  required  to  establish  that 
actions  under  the  NIH  Guidelines  for 
Research  Involving  Recombiant  DNA 
Molecules  present  no  significant  risks  to 
health  or  the  environment.  While  I 
concur  with  most  scientists  that  the 
perception  of  risk  from  this  research  is 
certainly  less  now  than  earlier,  there 
still  remain  selected  areas  where  data 
are  insufficient  to  determine  risk.  This 
plan  is  an  attempt  to  satisfy  this 
remaining  need  and  will  afford  an 
opportunity  to  assess  progress  toward 
achieving  the  scientific  objectives. 

2.  Criticism  of  the  Program  and  the 
Risk  Assessment  Experiments. 

One  writer  expressed  concern  that  the 
proposed  risk  assessment  plan  update 
does  not  address  “non-scientific  risks,” 
such  as  risks  of  accidents  due  to 
carelessness  or  arrogance,  risks  of 
sabotage,  and  risks  of  intentional  misuse 
of  recombinant  DNA  technology.  An 
objection  was  also  raised  to  a statement 
in  the  Plan  which  asserts  that  much 
information  on  recombinant  DNA  risk 
analysis  has  come  from  research  not 
primarily  designed  to  assess  risks.  It  is 
the  opinion  of  the  writer  that  it  is  not 
good  scientific  practice  to  base  policy 
and  conclusions  on  research  that  was 
not  designed  specifically  to  provide 
information  on  risk. 

The  objective  of  the  risk  assessment 
program  is  to  obtain  information  derived 
from  scientific  experiments  relevant  to 
the  use  of  recombinant  DNA  molecules 
which  would  also  be  applicable  to  cases 
of  accidents,  carelessness,  etc. 

It  still  remains  our  conviction  as 
stated  in  the  first  Final  Plan  that: 

The  vast  majority  of  information  relevant 
to  recombinant  DNA  risk  analysis  has 
already  come  from  research  not  primarily 
designed  to  provide  information  on  risk.  This 
will  undoubtedly  continue  to  be  the  case. 

This  information  will  be  obtained  chiefly 
from  publications  in  the  scientific  literature, 
from  persons  with  special  scientific 
knowledge,  and  from  ongoing  basic 
biomedical  research.  Risk  assessment 
analysis  will  require  continuing  review  of 
data  developed  in  the  fields  of  microbiology, 
infectious  deseases,  and  related  biological 
research. 


Some  essential  information  has  been, 
and  will  continue  to  be,  derived  from 
projects  specifically  designed  to  assess 
various  aspects  of  potential  risks 
associated  with  recombinant  DNA 
experimentation.  Such  experiments  will 
be  supported  by  the  Intramural  and 
Extramural  programs  of  NIH.  Many 
experiments  may  also  be  conducted  in 
the  private  sector  or  may  be  funded  by 
other  agencies  or  governments. 

The  essential  goal  of  a successful  risk 
assessment  plan  will  be  the  development  of 
means  to  collect,  collate,  coordinate, 
evaluate,  and  disseminate  data  obtained  from 
all  sources. 

Another  commentator  criticized  the 
interpretation  of  the  results  of  polyoma 
risk  assessment  experiments.  The 
correspondent  noted  that  positive 
results  were  obtained  with  regard  to 
oncogenicity  and  infectivity  when 
cloned  dimeric  polyoma  DNA  was 
carried  in  intact  phage  lambda  particles. 

The  published  results  and 
interpretations  derived  from  the 
polyoma  DNA  risk  experiments  have 
been  the  subject  of  wide  reviews  and 
discussions.  The  consensus  of  most 
scientists  supports  the  conclusions  of  j 
the  investigators  who  conducted  the 
polyoma  risk  assessment  experiments 
that  neither  potentially  infectious  nor 
tumorigenic  recombinant  DNA  was 
transferred  out  of  the  EK2  host  into  ! 

susceptible  mice  or  hamster  cells  to  I 

produce  progeny  virions  or  tumors.  | 

Further,  propagation  of  polyoma  viral  j 

DNA  as  a component  of  a recombinant 
DNA  molecule  in  E.  coli  K-12  reduces 
its  biologic  activity  as  an  infectious  unit 
many  orders  of  magnitude  relative  to  the 
virus.  ■ 

3.  Support  and  General  Suggestions  > 

for  the  Program.  ) 

Three  correspondents  submitted 
letters  supporting  the  Proposed  Plan  as 
published,  and  made  some  general 
suggestions  for  improvement.  One  i 

commentator  said  that  the  risk  ' 

assessment  work  has  helped  to  allay 
many  initial  fears  of  this  area  of  f 

research.  This  correspondent  also  felt  ^ 

that  it  will  be  difficult  to  devise 
systematic  standards  for  training  all  the  f 
workers  in  various  areas  of  recombinant 
DNA  research.  > 

Another  commentator  stated  that  it 
would  be  prudent  to  provide  risk  J! 

assessment  experiments  to  assess  ^ 

parameters  of  possible  hazards  for  some  jw 
of  the  more  widely  used  host  organisms  ' 
not  heretofore  assessed.  J* 

One  commentator  stated  that  it  was  ’ 
his  impression  that  at  the  Pasadena  f‘ 

Recombinant  DNA  Risk  Assessment  '' 

Workshop  the  question  was  not  one  of  ^ 
concern  about  antibody  to  insulin  made 
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by  recombinant  DNA,  but  rather  to  any 
hybrid  proteins  made  between  bacterial 
proteins  and  insulin  or  other  peptide 
hormones.  With  regard  to  this  comment 
the  central  issue  on  this  point  is  whether 
or  not  autoimmunity  could  follow 
administration  of  self  proteins  in  any  of 
several  forms;  hybrid  proteins  were  one 
of  the  forms  briefly  discussed. 

Another  correspondent  wrote  that  the 
increased  responsibility  given  to  the 
local  Institutional  Biosafety  Committees 
will  provide  for  more  expeditious 
monitoring  of  recombinant  DNA 
research.  The  commentator  suggested 
that  some  effort  be  made  to  collate 
information  eminating  from  ORDA 
memoranda,  the  Federal  Register,  and 
the  Recombinant  DNA  Technical 
Bulletin.  It  was  also  suggested  that 
thought  should  be  given  to  preparing  a 
tabular  listing  of  a classification  of 
microorganisms  on  the  basis  of  hazard 
and  their  recommended  containment 
levels.  While  these  are  not  comments 
specifically  on  the  rish-assessment  plan, 

I wish  to  Indicate  that  ORDA  is 
exploring  ways  to  summarize  major 
actions  of  the  RAC  Also,  the  Centers  for 
Ehsease  Control  in  a joint  effort  with 
NIH.  has  published  for  comment 
"Proposed  Biosafety  Guidelines  for 
Microbiological  and  Biomedical 
Laboratories.” 

B.  The  Recombinant  DNA  Advisory 
Committee  considered  the  Proposed 
First  Annual  Update  of  the  Risk 
Assessment  Plan  at  its  meetings  on 
September  25.  I960,  and  January  8. 1961. 
At  the  latter  meeting.  Dr.  Luther 
Williams,  a RAC  member,  presented  a 
summary  oi  the  program,  as  published  in 
the  Federal  Register  on  September  17. 
1960.  and  responded  to  questions. 
Committee  members  and  the  public 
were  provided  an  opportunity  to  present 
their  views,  questions,  criticisms,  or 
suggestions.  A RAC  member  raised  a 
point  regarding  the  wording  in  the 
second  paragraph,  third  column  of  page 
61876  of  the  Federal  Register  of 
September  17.  I960,  dealing  with 
colonization  of  the  intestinal  tract  H 
was  recommended  that  the  word 
"known"  should  be  deleted  from  the  last 
clause  of  the  paragraph.  This  has  been 
done,  and  the  clause  now  reads  as 
follows;  „ even  though  £.  coli  K-12 
has  apparently  lost  those  characterisbcs 
Riat  are  required  for  colonization  of  the 
normal  intestinal  tract.”  A public 
commentator  suggested  that  additional 
references  should  be  added  to  the  risk 
assessment  plan.  This  has  been  done  in 
this  document.  The  RAC  did  not 
recommend  any  other  sugnificant 
changes  in  the  plan  as  a result  of  other 


issues  which  were  raised  at  the  RAC 
meeting. 

IL  Final  Plan  for  a Program  to  Assess 
the  Risks  of  Recombinant  DNA 
Research 

A.  Introduction. 

With  the  issuance  in  December  1978 
of  revised  guidelines  for  the  conduct  of 
recombinant  DNA  research,  the 
SecreUry.  DHEW  (now  DHHS), 
requested  that  the  Nabonal  Institutes  of 
Health  (NIH  prepare  an  NIH  Risk 
Assessment  Plan  which,  after  review  by 
the  Recombinant  DNA  Advisory 
Committee  (RAC)  and  publication  in  the 
Federal  Register  for  comment  would  be 
made  final  and  updated  annually.  The 
present  document  is  the  first  annual 
update. 

B.  Scientific  Aspects. 

We  stated  in  the  Final  Plan  and  it  is 
sbll  our  convicbon  that 

The  vast  majority  of  information  relevant 
to  recombinant  DNA  risk  analysis  has 
already  come  from  research  not  primarily 
designed  to  provide  Information  on  risk.  This 
will  undoubtedly  continue  to  be  the  case. 

This  tnformation  will  be  obtained  chiefly 
from  publications  in  the  scientific  literature, 
from  persons  with  special  scientific 
knowledge,  and  froaa  ongoing  basic 
biomedtcal  research.  Risk  assessment 
analysis  will  require  conttnutaig  review  of 
data  developed  in  the  fields  of  microbiology. 
Infectious  diseases,  and  related  biological 
resea  ich. 

Soma  essential  information  has  been,  and 
will  continue  to  be.  derived  from  projects 
specifically  designed  to  assess  various 
aspects  of  potential  risks  associated  with 
recombinant  DNA  experimentation.  Such 
experiments  will  be  supporied  by  the 
Intramural  and  tha  Extramural  programs  of 
NIH.  Many  axperiments  may  also  be 
conducted  in  the  private  sector  or  may  be 
funded  by  other  agencies  or  governments. 

The  essential  goal  of  a successful  risk 
assessment  plan  will  be  the  development  of 
means  to  collect,  collate,  coordinate, 
evaluate,  and  disseminate  data  obtained  from 
all  sources. 

The  Scienbfic  Aspects  of  the  Plan 
noted  that  a number  of  events  must 
occur  before  ■ laboratory 
microorganism  becomes  a possible  risk 
to  people  or  higher  organisms  outside 
the  immediate  laboratory  environment. 

A major  aspect  of  the  risk  assessment 
plan  was  to  acquire  and  analyze 
information  and  data  relevant  to  those 
elements  for  the  three  general  categories 
of  host-vector  systems  in  use: 
prokaryotic,  lower  eukaryotic  and 
higher  eukaryotic  systems.  Initial 
emphasis  was  on  the  prokaryotic  E.  coil 
K-12  systems  because  those  were,  and 
remain,  the  systems  predominately  used 
by  investigators,  and  because  needed 
areas  of  investigation  had  already  been 
identified.  Seven  areas  were  identified 


as  requiring  particular  coiisideration, 
and  progress  has  been  made  in 
collecting  and/or  analyzing  data  for  all 
of  them.  Before  considering  these  it  is 
worth  saying  that,  despite  intensive 
study  by  the  RAC  Subcommittee  on  Risk 
Assessment  and  NIH  staff,  several 
conferences  and  workshops  to  consider 
specific  issues  and  several  experiments, 
no  risks  of  recombinant  DNA  research 
have  been  identified  that  are  not 
inherent  in  the  microbiological  and 
biochemical  methodology  used  in  such 
research.  A synoptic  report  of  progress 
follows  and  all  data,  reports,  and  other 
documents  referred  to  are  available  on 
request 

1.  Prokaryotic  Host-  Vector  Systems. 

a.  Survival  in  the  environment  and  the 
potential  for  selective  advantage  of 
organisms  carrying  recombinant  DNA 
should  they  survive  was  cited  as  a 
matter  of  concern.  NIAID  had  four 
contractors  working  on  various  aspects 
of  this  issue;  the  contracts  were 
originally  awarded  to  provide 
independent  testing  in  the  process 
whereby  EK2  systems  could  possibly  be 
elevated  to  EK3  status.  The  tests  were 
performed  in  situations  simulating 
accidental  spills  in  the  laboratory,  in  a 
model  sewage  treatment  system,  bi  mice 
and  cultures  simulating  the  mouse 
gastrointestinal  system,  in  germfree 
mice,  and  finally  in  humans.  The  status 
of  the  work  of  all  four  contractors,  at  the 
time  the  Plan  was  initially  published, 
can  be  found  in  the  Recombinant  DNA 
Technical  Bulletin.  Vol.  2,  No.  2,  July 
1979.  The  expiration  date  of  all  contracts 
has  now  been  reached  and  Final  Reports 
are  or  soon  will  be  available. 

(1)  The  work  of  the  contractor  testing 
in  “accidental  spill  situations”  was 
completed  shortly  after  publication  of 
the  Plan  and  was  in  two  areas:  (1)  to 
determine  whether  selected  strains  of  E. 
coU,  used  as  hosts  to  propagate 
recombinant  DNA  molecules,  and  some 
phage  and  plasmid  vectors  would 
survive  or  retain  their  capacity  to  infect 
or  transform  host  cells  after  exposure  to 
the  environments  expected  to  occur  in 
the  event  of  spill  or  aerosolization.  (2)  to 
inventory  and  simulate  common 
procedures  used  in  recombinant  DNA 
laboratory  studies  so  that  aerosol  output 
potential  of  the  procedures  could  be 
assessed. 

Considerable  effort  was  expended  on 
quantitative  descriptions  of  the 
biological  characteristics  of  hosts  and 
vectors  of  concern  in  current  rDNA 
studies,  and  the  physical  dispersion 
aspects  have  been  examined  with 
particular  attention  to  procedures 
unique  to  such  laboratory  work. 
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The  data  on  biological  survival 
characteristics  are  applicable  to 
evaluation  of  potential  dosage  to 
workers  or  to  the  environments  both 
from  accidents  creating  massive  release 
and  from  the  continuing  releases 
incidental  to  the  labortory  procedures. 
Evaluation  of  the  effect  of  survival  of 
the  agents  in  the  course  of  routine  work 
should  assist  in  prudent  and  cost- 
effective  application  of  physical  and 
biological  containment.  Further,  it  can 
lend  emphasis  to  the  areas  in  which 
training  in  “good  practice”  can  be  most 
productive. 

This  work  was  supported  by 
Interagency  Agreement  YOI-Al-70003, 
Naval  Biosciences  Labpratory,  Robert  J. 
Heckley,  principal  investigator. 

(2)  The  Survival  of  EKl  and  EK2 
Systems  in  Sewage  Treatment  Plant 
Models. 

In  an  early  series  of  studies  utilizing 
bench  scale  models  of  wastewater 
treatment  facilities,  £.  coli  DPSOsupF,  E. 
coli  Chi  1776  and  phage  Charon  4A 
concentrations  were  shown  to  be 
reduced  by  at  least  two  orders  of 
magnitude  by  a conventional  treatment 
chain  (including  primary  settling 
followed  by  activated  sludge  treatmeht 
and  anaerobic  digestion  of  all  sludges 
generated].  This  work  was  described  in 
brief  form  in  the  Recombinant  DNA 
Technical  Bulletin  o/July  1979. 

Similar  results  are  now  available  for 
the  survival  of  E.  coli  Chi  2656  (which 
carries  plasmid  pBR322)  and  for  E.  coli 
GF  2174  (carrying  plasmid  pBR325). 
Evidence  also  was  sought  in  these 
studies  for  transfer  of  the  plasmids  to 
indigenous  coliforms  and,  within  the 
sensitivity  of  the  methods  used,  such 
fransfer  was  not  demonstrated. 
Experiments  favoring  plasmid  transfer 
in  raw  wastewater  and  in  primary 
biological  sludges  also  failed  to 
demonstrate  such  mobilization. 

Likewise,  E.  coli  2e0lC  carrying  a 
lambda  prophage  (Xc/857/i/n5  plac5) 
was  removed  effectively  by  wastewater 
treatment;  no  free  lambda  phage  was 
observed  at  any  point  in  the  treatment 
train. 

Studies  have  been  completed 
measuring  the  survival  of  an  indigenous 
E.  coli  and  E.  coli  K-12  in  these 
treatment  plant  models  as  well.  The 
results  of  experiments  utilizing  such 
genetically  tagged  organisms  confirm  an 
earlier  report  that  conventional 
domestic  wastewater  treatment 
processes  will  result  in  at  least  two  logic 
reductions  in  concentration  of 
indigenous  EKl  and  EK2  organisms. 
These  results  are  similar  to  those 
obtained  with  the  indigenous 
wastewater  microflora.  Further 
reduction  of  these  host-vector 


populations  will  depend  on  appropriate 
sludge  treatment  and  effluent 
disinfection. 

This  work  was  supported  by  Contract 
NOl-AI-82566,  University  of  Texas,  San 
Antonio,  Bernard  Sagik,  principal 
investigator. 

(3]  The  contractor  who  was 
performing  tests  in  mice  and  in  cultures 
made  significant  progress  during  the 
intervening  year.  The  most  notable 
result  was  the  establishment  of  a 
mathematical  model  to  study  the 
exchange  of  plasmids  between  normal 
hosts  and  indigenous  bacteria. 

Plasmid  transfer  in  continuous  flow 
(CF)  cultures  of  defined  or  natural 
intestinal  flora  occurred  with  similar 
efficiency  as  in  pure  cultures  in  vitro. 
One  can  conclude  that  the  capacity  of  E. 
coli  K-12  strains  to  function  as  plasmid 
donors  or  recipients  was  not  impaired 
by  the  presence  of  an  indigenous 
microflora.  E.  coli  Chi  1776  donated 
plasmid  Rldrdl9  with  somewhat  lower 
efficiency  than  a standard  E.  coli  K-12 
donor. 

Plasmid  transfer  in  mice  harboring  a 
defined  intestinal  microflora  appears  to 
have  the  same  degree  of  efficiency  as  in 
the  CF  cultures,  because  the  rate 
constants  calculated  on  the  basis  of  the 
equations  are  similar  to  those  obtained 
in  CF  cultures.  However,  the  validity  of 
this  mathematical  treatment  for  mice  is 
not.completely  certain,  because  the 
mathematical  model  is  based  on  the 
assumption  that  the  bacteria  are  freely 
suspended,  which  is  not  likely  to  be  the 
case  in  the  animal.  Nevertheless,  the 
data  suggest  that  plasmid  transfer 
efficiency  in  the  gut  should  not  differ 
profoundly  from  that  in  CF  cultures. 
These  conclusions  are  based  on 
similarities  of  transfer  rate  constants  as 
measures  of  donor  and  recipient 
capacity. 

The  actual  rates  of  transfer  are,  of 
course,  critically  dependent  on  the 
concentrations  of  donors  and  recipients. 
The  E.  coli  populations  in  normal  mice 
(and  in  people)  are  so  low  (approx.  10® 
per  ml  gut  content],  that  little  plasmid 
transfer  occmred  in  the  mice  after  the 
initial  20  hours  of  the  experiment,  i.e., 
after  the  large  inoculum  of  donors  had 
passed  through  the  animals.  This  was 
true  in  spite  of  the  fact  that  the  resident 
E.  coli  were  artificially  implanted,  highly 
efficient  recipients  for  the  highly 
efficient  conjugative  plasmid.  It  is  not 
very  common  to  find  E.  coli  of  such  high 
recipient  capacity  in  natural  gut  flora. 
Despite  the  fact  that  the  capacities  of 
the  E.  coli  strains  to  donate  or  receive 
the  plasmid  were  not  seriously  impaired 
in  the  gut,  the  quantitative  parameters  in 
the  normal  gut  are  such  that  little  actual 


transfer  occurred  once  the  large  initial 
inoculum  of  donors  had  been  eliminated. 

From  these  data  one  may  tentatively 
conclude  that  the  probability  for 
triparental  transfer  of  a non-conjugative 
plasmid  in  the  normal  gut  would  be 
exceedingly  small.  The  only 
circumstances  in  which  one  could 
imagine  a realistic  possibility  for 
triparental  transfer  to  occur,  would  be  at 
times  when  abnormally  high  E.  coli 
populations  are  present  in  the  gut,  as 
may  be  the  case  during  fasting  and  other 
types  of  stress,  in  diarrhea,  or  as  a 
consequence  of  antibiotic  therapy. 

These  studies  were  supported  by 
Contract  NOl-AI-623518,  University  of 
Michigan,  Rolf  Freter,  principal 
investigator. 

(4]  The  major  effort  of  the  contractor 
who  was  testing  in  both  mice  and 
humans  in  the  interim  has  been  to 
initiate  triparental  mating  studies  using 
Chi  1666  (an  EKl  host],  the  plasmid 
pBR322,  and  two  additional  mobilizing 
plasmids. 

The  studies  are  designed  to  determine 
if  the  presence  of  a mobilizing  plasmid 
in  a bacterial  host  cell  can  cause  the 
transfer  of  the  non-conjugative  pBR322 
to  the  indigenous  microflora  of  either 
mice  or  humans. 

Two  studies  have  been  done  in  mice. 

In  both  cases  germ-free  micfrwere 
colonized  with  human  E.  coli  to  provide 
an  array  of  potential  recipients  and  then 
fed  the  Chi  1666  containing  the  three  * 
plasmids.  In  the  first  study,  5x10  * 
organisms  were  fed  once  and  fecal  : 

samples  from  the  mice  were  pooled  to 
facilitate  assay;  Chi  1666  could  only  be 
isolated  during  the  first  day  of  the  study.  ! 
In  the  second  mouse  study,  the  Chi  1666  || 

containing  the  plasmids  were  fed  daily  , 
for  4 days  to  the  mice  and  their  drinking 
water  contained  tetracycline.  In  this  , 
latter  group  the  Chi  1666  survived  at  | 
levels  of  lOVgram  or  less  for  the  4 days.  1 
In  neither  case,  however,  was  the  1 1 

pBR322  mobilized  to  the  indigenous 
flora. 

Finally,  Chi  1666  containing  pBR322 
and  the  two  mobilizing  plasmids  was 
fed  to  4 human  subjects.  More  than  70  , 

fecal  samples  were  collected  during  the 
study  and  a large  number  of  cultures 
and  subcultures  (2500]  performed.  The 
Chi  1666  survived  from  3V2  to  7 days  andi 
that  interval  corresponds  well  with 
previous  data  from  studies  in  which  Chi  Li 
1666  was  fed  to  humans  with  and 
without  pBR322.  While  the  data  for  y 
transfer  of  pBR322  await  DNA:DNA 
colony  hybridization  and  further  |f|j 

confirmation,  from  the  data  already  ] 
available  on  the  two  transferable  lij 

plasmids,  we  can  make  certain  itj 

estimates.  Highly  transferable  pSL222-4  ; 
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was  found  to  transfer  to  coliforms  at  a 
frequency  no  higher  than  8 x 10"*.  This 
value  is  10'*  lower  than  seen  when  the 
plasmid  is  tested  under  the  best 
laboratory  conditions.  Thus  pBR322. 
which  is  transferable  by  F*like  R 
plasmids  at  10'*  —10" 'would  be 
expected  to  be  transferred  at  an 
extremely  low  frequency;  probably 
below  experiemntally  detectable  levels. 
The  same  is  presumable  true  of  potential 
mobilization  by  the  second  conjugative 
plasmid,  although  the  data  for  their 
mobilization  of  pBR322  are  not  readily 
available.  We  would  estimate  that 
pBR322  would  be  transferred  at  a 
frequency  at  least  10*  —10*  fold  less 
than  the  conjugatable  plasmid,  i.e..  10'* 
- 10' 

These  studies  were  supported  by 
Contract  NOl-AI-72529.  Tufts 
University,  Stuart  Levy,  principal 
Investigator. 

b.  Progress  on  the  evaluation  of  the 
transmission  of  vectors  from  E.  coU  K- 
12  to  other  bacteria  In  the 
gastrointestinal  tract  of  animals  and 
human  beings  has  been  made  via  three 
approaches. 

(1)  Data  reported  in  section  a.  by  two 
of  the  contractors  relates  directly  to  this 
question. 

(2)  A meeting  was  convened  on 
August  30.  1979  at  the  NIH  with  the 
purpose  of  considering  Falmouth 
Workshop  Protocols  I and  II  (jour. 

Infect.  Dis.  157,  704-706. 1978)  and  some 
related  Issues.  Dr.  Stanley  Falkow 
served  as  Chairman  and  sixteen 
participants  and  NIH  staff  attended. 

Protocol  I addressed  the  colonization 
and  transmission  of  plasmids  from  £ 
coU  K-12  in  the  gastrointestinal  tract  of 
humans  to  other  bacterial  strains  in  the 
intestinal  flora.  The  Working  Croup 
unanimously  recommended  that  the 
NIAID  not  initiate  new  studies  to  pursue 
the  investigations  as  written  in  Protocol 
I.  This  judgment  was  based  on  a review 
of  data  that  existed  at  the  time  of  the 
Falmouth  Workshop,  a consideration  of 
some  newer  published  data  and  the 
results  of  contracts  that  NIAID  was 
supporting.  As  written  by  the  Falmouth 
Workshop  Participants,  the  experiments 
were  to  be  based  on  £.  coH  K-12  and 
this  was  judged  to  not  be  a fruitful 
experimantal  model.  It  was  a clear 
consensus  of  the  Croup  that,  based  on 
the  available  data,  it  can  be  predicted 
that  only  negative  results  will  be 
obtained  and  that  limited  resources 
could  be  better  expended  in  other 
pursuits. 

Protocol  II  was  designed  to  study  the 
transmission  of  plasmids  from  £ coH  K- 
12.  including  Chi  1778.  into  the  normal 
intestinal  flora  utilizing  a germ-free 
mouse  model. 


The  Working  Croup  unanimously 
supported  the  view  that  the  NIAID 
should  not  initiate  new  studies  for  the 
Protocol  as  it  was  written,  but  to  rely  on 
the  contracts  to  supply  some  additional 
data.  This  judgment  was  based  on  the 
same  reasoning  and  data  base 
considered  for  Protocol  I. 

During  discussion  of  the  issues  cited 
above  it  was  obvious  that  the  Working 
Croup  felt  that  a more  benendal  use  of 
monies  would  be  to  support  the  training 
of  workers  in  good  microbiological 
laboratory  practices  and  to  support 
research  aimed  at  gaining  a better  basic 
scientific  understanding  of  bacterial 
colonization  and  plasmid  mobilization. 
Toward  this  last  goal  the  Working 
Croup  strongly  recommended  that  the 
NIAID  support  studies  that  could  obtain 
quantitative  data,  expand  scientific 
knowledge  in  an  important  area  and 
which  may  prove  useful  at  some  future 
date  for  risk  assessment.  The  Croup  felt 
that  such  studies  should  be  performed 
directly  in  humans  and  employ  wild 
type  £ coU  (not  K-12).  Strain  HS 
containing  pBR324  was  suggested  as  a 
good  initial  combination,  and  the  study 
should  be  developed  to  assay  for  both 
survival  and  transfer  to  the  indigenous 
flora.  [These  studies  are  now  in  their 
early  stages  and  being  performed  by  an 
NIAID  contractor  at  the  University  of 
Maryland  Medical  School.) 

The  full  transcript  of  this  meeting  and 
a verbal  report  was  made  to  RAC  at 
their  March  1960  meeting  and  the 
recommendations  were  approved  by 
that  Committee. 

(3)  NIAID  identified  two  relevant 
grant  applications,  and  the  National 
Advisory  Allergy  and  Infectious 
Diseases  Council  supported  selective 
payment  of  these  projects  for  inclusion 
into  the  risk  assessment  program. 

One  grantee  (Dr.  Rolf  Freter. 

University  of  Michigan.  A1 15279)  will 
focus  on  the  mechanisms  that  control 
human  and  animal  gut  flora.  Of  the  four 
stated  proposed  aims  of  the  research 
plan  three  relate  to  issues  of  importance 
to  the  NIH  Recombinant  DNA  Risk 
Assessment  Program.  They  are:  (1) 
characterize  and  extend  the  application 
of  anaerobic  continuous  flow  cultures. 

(2)  analyze  the  efficiency  of  plasmid  and 
bacteriophage  transfer,  and  (3) 
determine  whether  human  microflora 
can  be  maintained  in  gnotobiotic  mice 
and  in  anaerobic  continuous  flow 
cultures.  The  issue  of  mobilization  of 
vector  plasmids  to  the  indigenous  flora 
has  always  been  a concern  when 
considering  the  use  of  £ coli  K-12  based 
host-vector  systems.  Most  recently 
concern  has  been  expressed  over  the 
potential  for  exchange  of  plasmids  in  the 
intestinal  tract  between  the 


Enterobacteriaceae  and  the  anaerobic 
flora,  principally  members  of  the  genus 
Bacteroides.  This  project  has  the 
capacity  for  filling  a significant  void  in 
experimental  data. 

A second  grantee  (Dr.  Paul  Cohen. 
University  of  Rhode  Island.  AI  16370) 
will  be  exploring  a related  issue  which 
focuses  on  the  molecular  mechanisms  of 
£ co// colonization  of  the  intestine, 
specifically  on  the  relative  importance 
of  plasmid  or  chromosomal 
determinants  of  colonization. 

At  this  point  in  time  the  majority  of 
experiments  using  recombinant  DNA 
technology  employ  host-vector  systems 
based  on  £ coli  K-12  and  its  plasmids 
or  bacteriophages.  Prominent  among  the 
scenarios  raised  early  in  the  debate  over 
use  of  this  technology  was  the  possible 
colonization  of  the  intestinal  tract  by 
host-vector  systems  followed  by  various 
consequences  due  to  the  elaboration  of 
a product  which  would  cause  harm  to 
the  individual  by  either  direct  or  indirect 
mechanisms.  There  now  are  a 
considerable  number  of  studies 
describing  the  survival  of  various  types 
of  £ coli  in  the  intestinal  tracts  of  man 
and  mice  and  they  demonstrate  a 
tremendous  disparity  in  the  survivability 
and  colonization  potential  of  such 
strains.  A complete  understanding  of 
those  factors  that  control  survival  and 
colonization  may  permit  the 
development  of  both  safer  and  more 
useful  £ coH  hosts  in  the  future  as  well 
as  perhaps  provide  data  suggesting 
adjustments  in  the  physical  containment 
requirements  of  the  NIH  Guidelines 
governing  use  of  this  technology. 

c.  Experiments  testing  £ coli  K-12 
host-vector  systems  carrying 
recombinant  DNA  for  virulence  have 
been  done  by  NIH  scientists  (Dr. 
Malcolm  Martin  and  colleagues).  The 
studies  were  designed  to  determine  the 
pathogenicity  and  stability  of  shotgun 
clones  qf  Saccharomyces  DNA  when 
used  with  both  plasmid  and 
bacteriophage  vectors.  In  this 
experimental  model,  which  utilized 
mice,  there  was  no  evidence  that  the 
presence  of  segments  of  the  entire  yeast 
genome  altered  the  inherently  low 
pathogenicity  of  £.  coli  K-12  in  any  way. 

d.  A Workshop  was  convened  to 
consider  two  areas  [within  the  NIH 
Program]  recommended  by  the  Risk 
Assessment  Subcommittee  of  RAC.  This 
Workshop  was  designed  to  define  the 
scientific  issues  and  assess  the  potential 
risks  of:  (a)  Possible  direct  adverse 
effects  of  hormone-producing  strains  of 
£.  coH  K-12  and  (b)  The  possible 
occurrence  of  autoantibodies  or 
autoreactive  cells  due  to  the  production 
of  eukaryotic  polypeptides  (including 


[137] 


30776 


Federal  Register  / Vol.  46,  No.  Ill  / Wednesday,  June  10.  1961  / Notices 


hormones)  by  E.  coll  K-12  should  they 
colonize  higher  organisms. 

In  the  charge  to  the  Workshop  it  was 
noted  that  these  potential  risks  were 
under  consideration  because  there  is 
still  debate  over  the  degree  of  possible 
risk,  even  though  E.  coli  K-12  has 
apparently  lost  those  characteristics 
that  are  required  for  colonization  of  the 
normal  intestinal  tract. 

The  purpose  was  to  decide  whether 
the  two  specific  possibilities  are  valid 
scientific  hypotheses  if  such  an  event 
did  occur;  and  if  valid,  to  determine  if 
sufficient  experimental  data  already 
exist  to  make  a final  judgment 
concerning  possible  risk.  If  data  were 
insufficient,  the  participants  were  asked 
to  outline  those  types  of  studies 
necessary  to  develop  the  definitive 
information  on  these  issues. 

The  meeting  brought  together  92 
scientists  from  the  fields  of  immunology, 
endocrinology,  physiology, 
microbiology,  infectious  diseases  and 
other  appropriate  disciplines.  The 
Chairmen’s  Summary  and  a full 
transcript  of  the  Final  Plenary  Session 
were  distributed  to  all  participants  and 
also  to  the  RAC  for  their  review  at  the 
June  1980  meeting.  In  addition  to  the 
report  of  the  Director,  NIAID,  Drs. 

Setlow  and  Campbell,  members  of  the 
RAC,  prepared  a separate  report  and  the 
RAC  Risk  Assessment  Subcommittee 
alos  reported  their  analysis  of  the 
Workshop. 

NIAID  plans  in  implementing  the  four 
prime  recommendations  were  influenced 
by  the  RAC  discussions.  At  this  time  we 
propose  to  respond  to  the 
recommendations  as  follows: 

(1)  It  was  recommended  that 
experiments  of  the  following  general 
type  should  be  performed:  “E.  coli  cells 
carrying  recombinant  DNA  and  making 
a mammalian  protein  are  introduced 
into  living  animals  under  conditions 
where  they  cause  genuine  infection  (e.g., 
an  abscess^,  with  subsequent  monitoring 
for  breakdown  of  immune  tolerance.” 

This  subject  stimulated  the  most 
discussion  dining  the  fmal  plenary 
session  of  the  Workshop.  Tlie  sentiment 
was  to  acquire  the  data  as  a matter  of 
scientific  interest  rather  than  to  answer 
the  risk  assessment  question.  An  RFP  . 
was  developed  to  solicit  proposals  from 
interested  investigators.  Immunologists 
from  the  NIAID  staff  designed  the 
experimental  protocol  for  the  workscope 
and  other  specifications  of  the  study. 

(2)  Additional  information  was 
requested  on  the  handling  and 
absorption  of  polypeptides  from  the 
normal  and  pathologic  colon,  and  the 
potential  effects  of  synthetic  peptides  on 
the  bowel  itself. 


We  have  confirmed  that  this  is  an 
issue  about  which  there  are  little  direct 
data.  The  Workshop  participants  opined 
that  although  their  own  calculations 
revealed  that  only  extremely  small 
amounts  of  hormones  would  be 
produced  under  the  most  ideal 
conditions,  data  should  still  be  sought 
for  potential  future  needs.  The  issue  of 
the  potential  effects  of  synthetic 
peptides  on  the  bowel  itself  is  different 
from  that  of  hormones,  and  that 
discussion  was  centered  on  interferon 
and  its  direct  effect  on  cells. 

Although  this  will  be  a difficult  study 
to  initiate  because  of  the  technical 
difficulties  as  well  as  the  process  for 
approval  of  research  in  human  subjects, 
NIAID  is  considering  solicitation  of 
grant  proposals  through  a Request  for 
Applications  (RFA).  The  study  will  have 
as  its  objective  a determination  of  the 
fate  of  peptide  hormones  when 
deposited  in  the  distal  small  intestine 
and  large  intestine  of  humans.  These 
sites  are  relevant  to  the  production  of 
hormones  by  recombinant  DNA 
technology  because  they  represent  the 
regions  of  colonization  by  E.  coli. 

(3)  It  weis  suggested  that  additional 
information  is  needed  on  the  potential 
transfer  of  plasmids  to  anaerobic 
bacteria  from  £.  coli.  This 
recommendation  differs  ffom  the 
findings  of  the  ad  hoc  groiq)  convened  in 
August  1979  vdiich  RAC  reviewed  at  the 
march  1980  meetmg.  That  expert  Group 
noted  that  by  studying  the  epidemiology 
of  plasmids  the  conjugative  plasmids  of 
E.  coli  are  not  found  within  the 
anaerobic  flora  of  the  gut.  The  uniform 
use  of  DODconjugative  plasmids  in  rDNA 
research  furdim  reduces  the  likelihood 
of  transfer 

It  is  likely  that  the  requested  data  will 
be  forthcoming  from  NIH  (NIAIDJ 
supported  stu^s  on  plasmids  d^ugh 
the  regular  grant-supporter  research 
programs  and  that  new  initiatives  are 
not  imeded.  In  fact,  the  NIAID  Advisory 
Council  identified  a grant  application 
(AI 15279)  for  selective  payment  that 
addressed  some  aspects  of  this  issue; 
this  action  will  initiate  the  acquisition  of 
the  data  at  an  early  date.  There  is  no 
plan  to  develop  a RFA  at  this  time  but 
NIAID  staff  will  continue  to  identify  all 
appropriate  iimoming  applications  as 
potential  sources  of  data. 

(4)  It  was  recommended  the  NIH 
communicate  with  the  Centers  for 
Disease  Control  (CDC)  about  possible 
types  of  health  surveillance  for  workers 
using  recombinant  DNA. 

A CDC  representative  was  present  at 
the  Pasadena  meeting  and  discussed 
some  approaches  to  this  issue. 
Furthermore,  representatives  of  the 
National  Institute  for  Occupational 
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Safety  and  Health  and  the  Occupational 
Safety  and  Health  Administration  were 
also  present  and  therefore,  are  cognizant 
of  the  Workshop  recommendation.  All 
of  these  agencies  are  members  of  The 
Industrial  Practices  Subcommittee  of 
The  Federal  Interagency  Advisory 
Committee  on  Recombinant  DNA 
Research. 

e.  NIH  scientists  have  continued  a 
further  evaluation  of  the  biological 
activity  of  polyoma  virus  DNA  cloned  in 
E.  coli  host-vector  systems.  It  had  been 
reported  (Science  203: 883-892, 1979), 
when  the  Final  Plan  was  initially 
published,  that  polyoma  DNA  was 
noninfectious  when  cloned  in  EK2 
plasmid  and  bacteriophage  host-vector 
systems. 

As  a further  step  in  evaluating  the 
biologic  activity  of  the  polyoma-plasmid 
and  polyoma-lambda  recombinant  DNA 
host-vector  systems,  the  scientists  tested 
the  ability  of  the  EK2  systems  containing 
polyoma  DNA  to  induce  tumors  in 
suckling  hamsters. 

These  animals  are  highly  sensitive  to 
tumor  induction  by  polyoma  virus  and  in 
some  cases  even  subgenomic  fragments 
of  viral  DNA  can  induce  tumors  in  them. 
The  results  (Science  205: 1140-T142, 

1979)  indicated  that  inoculation  of 
suckling  hamsters  with  2 x 10*  live  cells 
of  E.  coli  K-12  strain  Chi  1776  carrying 
the  complete  genome  of  polyoma  virus 
in  a recombinant  plasmid,  failed  to 
induce  tumors  in  any  of  32  recipients. 

Also,  lambda  phage  DNA  and  particles 
with  a monomeric  insert  of  polyoma 
DNA  did  not  induce  tumors.  Purified  j 
recombinant  plasmid  DNA,  as  well  as  [ 
phage  particles  and  DNA  containing  a | 
head-to-tail  dimer  of  polyoma  DNA,  |j 

showed  a low  degree  of  oncogenicity,  i. 
comparable  to  that  of  polyoma  DNA  L 
prepared  from  mouse  cells.  These  J 

findings  support  the  previous  J 

conclusions,  based  on  infectivity  assays  [J 
in  mi(x,  that  propagation  of  polyoma 
virus  DNA  as  a component  of  fi 

recombinant  DNA  molecules  in  E.  coli  i 
K-12  reduces  its  biologic  activity  many  |f|i 
orders  of  magnitude  relative  to  the  virus  i| 
itself.  fir 

Currently  both  the  infectivity  and  ® 

tumorigenicity  experiments  are  beii^ 
extended.  In  one,  E.  coli  K-12  (EKl) 
containing  recombinant  plasmids  ^ 

consisting  of  two  copies  of  polyoma 
virus  DNA  and  one  copy  of  pBR322  N 

plasmid  DNA  are  being  incoculated  into  1 
newborn  hanaters  and  weanling  mice,  it  p 
is  also  planned  to  test  lambdaphage  ' 

lysogens  [E.  coli  K-12  containing  one  or  j'i 
two  copies  of  a lambda  bacteriophage- 
polyoma  virus  DNA  recombinant 
integrated  into  the  bacterial  ] 

chromosome)  by  inoculation  into 

1 


I 

1 
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appropriate  animal  model  systems. 
Results  will  be  published  in  the  open 
scientific  literature  and  will  be 
presented  in  a subsequent  update  of  the 
Final  Plan. 

f.  NIH  scientists  are  also  determining 
the  biological  activity  of  E.  coli  K-12 
clones  carrying  DNA  copies  of  an  RNA 
tumor  virus.  These  studies  involve  the 
administration  to  hamsters  of  bacterial 
preparations  containing  Harvey 
sarcoma  virus  DNA  ligated  to  lambda 
and  pBR322.  These  studies  are  still  in 
progress  and  when  definitive  results 
have  been  obtained  they  will  be 
published  in  the  open  scientific 
literature  and  will  appear  in  a 
subseauent  update  of  the  Final  Plan. 

g.  Although  they  had  not  appeared  in 
the  previous  Final  Plan,  two  additional 
NLAID  contract-supported  projects  are 
peripherally  related  to  the  total  risk 
assessement  activities. 

(1)  RAC  had  suggested  that  a model 
cloned  DNA  segment  be  constructed  to 
serve  as  a uniform  heterologous  DNA 
segment  for  risk  assessment  studies. 

This  endeavor  has  been  successfully 
completed  by  an  investigator  at  the 
University  of  Wisconsin  and  employed, 
as  a source  of  DNA.  the  plasmid  NR79. 
The  EcoRl  fragment  NR79-R1-G1 
contains  genes  encoding  for 
chloramphenicol,  kanamycin  and 
sulfonamide  resistance,  as  well  as  the 
promoters  that  govern  these  resistances. 
NR79-R1-C1  was  shown  not  to  have  an 
internal  EcoRl  site  and  also  not  to  be 
capable  of  replicating  by  itself  or  with 
the  help  of  other  plasmids.  Experimental 
results  indicated  that  NR79-R1-G1  is  not 
capable  of  autonomous  replication  and 
does  not  contain  an  origin  of  replication 
that  can  function  in  a recombinant 
plasmid.  The  antibiotic  resistances 
encoded  for  by  NR79-R1-G1  were  tested 
and  found  not  to  be  transposable,  that  is 
gene  movement  and  insertion  at  a new 
site  be  a mechanism  which  does  not 
involve  the  homologous  recombination 
system  of  the  host  strain. 

Since  the  fragment  is  not  capable  of 
autonomous  replication,  plasmid  pfT353. 
a recombinant  plasmid  containing 
NR79-R1-C1  cloned  into  the  EcoRl  site 
of  pBR322.  is  the  suggested  way  of 
propagating  this  fragment.  Stocks  of  E. 
coU  strain  KH802  containing  pJT353 
have  been  preserved  for  the  propagation 
and  isolation  of  NR79-R1-G1.  Protocols 
used  for  the  isolation  of  puriFied  plasmid 
p|T353  (NR79-R1-C1  and  pBR322j  and 
puriFied  NR79-R1-C1  fragment  are 
available. 

This  work  was  supported  by  Contract 
J'JPl-AI-QZeoe.  University  of  Wisconsin. 
Robert  Rownd.  principal  investigator. 

(2)  A contract  has  been  awarded  to 

I the  University  of  Minnesota.  (Contract 


NOl-AI-02654.  Donald  Vesley,  principal 
investigator)  to  develop  a 
Comprehensive  Course  on 
Microbiological  Principles  and 
Techniques  for  Work  with  Potentially 
Biohazardous  Agents  Including 
Recombinant  DNA.  The  Principal 
Investigator  will  work  with  the  Board  of 
Education  and  Training  of  the  American 
Society  for  Microbiology  (ASM)  in 
developing  the  materials. 

In  1977,  the  ASM  undertook  a study  to 
devise  standards  of  training  for 
recombinant  DNA  research  workers.  A 
proper  state  of  training  of  the  laboratory 
workers  is  the  First  line  of  containment 
and  it  was  their  opinion  that  such 
training  standards  should  be  set  by 
knowledgeable  professionals.  The 
product  of  that  study  was  not  standards 
but  rather  an  outline  of  a body  of 
knowledge  which  it  was  felt  that  any 
Principal  Investigator  should  be  aware 
of  before  independently  embarking  on 
recombinant  DNA  research.  This 
contract  will  develop  all  necessary 
resources  to  present  a course  based  on 
the  ASM  Findings. 

The  plan  is  for  the  NLAID  to  support 
the  development  of  the  resource 
materials  and  once  that  phase  is 
completed,  the  NIH  Division  of  Safety 
will  have  the  materials  reproduced  and 
distributed  to  the  various  Institutions 
where  the  NIH  supports  research  to 
assist  them  in  performing  their  own 
local  training  responsibilities.  We  will 
devise  both  a standard  lecture/ 
laboratory  course  and  self  study  aides. 

2.  Eukaryotic  Host-  Vector  Systems. 

Lower  eukaryotic  and  higher 
eukaryotic  host/vector  systems  were 
given  a lower  priority  in  the  Final  Plan 
than  prokaryotic  systems. 

‘After  discussion  at  both  the  March 
and  June  1980  meetings,  the  RAC 
recommended  modifying  the  Guidelines 
to  include  Saccharomyces  cerevisioe 
host-vector  systems  under  Section  Ill-O. 
During  their  consideration  the  RAC 
considered  information  that;  (1)  S. 
cerevisioe  is  nonpathogenic.  (2)  it  does 
not  implant  in  the  intestine.  (3)  the  dilute 
conditions  in  which  it  is  found  in  nature 
are  extremely  unfavorable  for  mating, 

(4)  it  does  not  efFiciently  compete  with 
wild  strains  of  5.  cerevisioe,  and  (5)  it  is 
fully  sensitive  to  autoclaving  and 
disinfection  by  standard  agents. 

RAC  also  considered  the  question  of 
proper  physical  containment  for  higher 
eukaryotic  viral  vectors.  The  Guidelines 
have  been  modiFied  to  permit  work  at 
more  relaxed  levels  of  physical 
containment  than  previously  required. 

The  Guidelines  have  been  modiFied  to 
permit  recombinant  DNA  molecules 
containing  no  more  than  two-thirds  of 
the  genome  of  any  eukaryotic  virus  (all 


viruses  from  a single  Family  being 
considered  identical)  to  be  propagated 
and  maintained  in  cells  in  tissue  culture 
using  Pi  containment.  It  must  be  shown 
that  the  cells  lack  helper  virus  for  the 
speciFic  families  of  the  defective  viruses 
being  used.  The  DNA  may  contain 
fragments  of  the  genomes  of  viruses 
from  more  than  one  family  but  each 
fragment  must  be  less  than  two  thirds  of 
a genome. 

No  initiatives  have  been  started  to 
directly  answer  the  issues  raised  in  the 
Final  Plan  relative  to  eukaryotic  host- 
vector  systems.  NIH  will  continue  to 
monitor  the  results  of  free  ranging 
research  to  collect  useful  data  that  can 
be  analyzed  as  part  of  the  risk 
assessment  process. 

C.  Implementation. 

The  original  Final  Plan  stated  that 
NIAID  would  recruit  and  appoint  an 
eminent  scientist  as  a Special  Assistant 
to  the  Director,  NIAID  for  Risk 
Assessment.  Attempts  to  recruit  a 
person  to  Fill  this  position  were  made 
including  national  advertising.  No 
individual  with  the  desired  level  of 
credentials  and  broad  recognition  by  the 
various  scientiFic  disciplines  was 
identiFied  who  was  willing  to  under  take 
this  work  at  the  NIH  under  the 
conditions  we  could  offer.  By  midyear  it 
had  become  evident  that  the  probable 
scope  and  number  of  various  activities 
encompassed  by  the  Risk  Assessment 
Plan  would  probably  stabilize  at  the 
current  level  and  not  increase  further. 
Consequently,  the  necessity  for  a 
Special  Assistant  was  reconsidered  and 
alternatives  for  satisfying  the  needs 
were  evaluated.  A decision  was  made  to 
distribute  the  proposed  functions  of  the 
Special  Assistant  to  the  Office  of 
Recombinant  DNA  Activities  and  the 
Office  of  Specialized  Research  and 
Facilities,  both  within  the  NIAID.  When 
appropriate,  these  ofFices  will  use  ad 
hoc  consultants  in  fulfilling  the  tasks 
originally  described  for  the  Special 
Assistant  and  for  which  staff  and  the 
RAC  Risk  Assessment  Subcommittee 
feel  that  additional  or  specific  expertise 
is  required. 

The  remainder  of  the  Implementation 
section  of  the  plan  remains  in  effect  as 
staled.  Most  implementation  actions 
have  been  cited  earlier  in  this  document. 
However,  an  important  part  of  the  Plan 
is  the  submission  of  periodic  reports  to 
the  RAC.  In  this  regard,  the  Director, 
NIAID,  has  reported  to  the  RAC  on 
activities  related  to  risk  assessment,  and 
has  provided  thereby  an  important  and 
continuing  review  of  progress,  and 
receives  the  advice  or  comment  of  this 
advisory  group. 
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Dated:  June  1, 1981. 

Donald  S.  Fredrickson,  M.D., 

Dh'ector  National  Institues  of  Health. 

OMB's  "Manadatory  Information 
Requirements  for  Federal  Assistance  Program 
Announcements"  (45  FR  39592]  requires  a 
statement  concerning  the  official  government 
programs  contained  in  the  Catalog  of  Federal 
Domestic  Assistance.  Normally  NIH  lists  in 
its  announcements  the  number  and  title  of 
affected  individual  programs  for  the  guidance 
of  the  public.  Because  the  guidance  in  this 


notice  covers  not  only  vitually  every  NIH 
program  but  also  essentially  every  federal 
research  program  in  which  DNA  recombinant 
molecule  techniques  could  be  used,  it  has 
been  determined  to  be  not  cost  effective  or  in 
the  public  interest  to  attempt  to  list  these 
programs.  Such  a list  would  likely  require 
several  additional  pages.  In  addition,  NIH 
could  not  be  certain  that  every  federal 
program  would  be  included  as  many  federal 
agencies,  as  well  as  private  organizations, 
both  national  and  international,  have  elected 
to  follow  the  NIH  Guidelines.  In  lieu  of  the 


individial  program  listing,  NIH  Invites 
readers  to  direct  questions  to  the  information 
address  above  about  whether  indvidual 
programs  listed  in  the  Catalog  of  Federal 
Domestic  Assistance  are  affected. 

NIH  programs  are  not  covered  by  OMB 
Circular  A-K  because  they  fit  the  description 
of  “programs  not  considered  appropriate"  in  J 
Section  MbH^)  and  (5}  of  that  Cinmlar.  j 

|FR  Doc.  81-1S832  Filed  S-«-81:a-enD|  < 
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DEPARTMENT  OF  HEALTH  AND 
HUMAN  SERVICES 

National  Institutes  of  Health 

Recombinant  DNA  Research;  Actiorts 
Under  Guidelines 

AGENCY:  National  Institutes  of  Health. 
PHS,  DHHS. 

ACTION:  Notice  of  Actions  under  NTH 
Guidelines  for  Research  Involving 
Recombinant  DNA  Molecules. 

SUMMARY:  This  notice  sets  forth  actions 
taken  by  the  Director,  NIH,  under  the 
November  1980  NIH  Guidelines  for 
Research  Involving  Recombinant  DNA 
Molecules  (45  FR  77384). 

EFFECTIVE  DATE:  July  1,  1981 
FOR  FURTHER  INFORMATION  CONTACT: 
Additional  information  can  be  obtained 
from  Dr.  William  J.  Gartland,  Office  of 
Recombinant  DNA  Activities  (ORDA), 
National  Institutes  of  Health,  Bethesda, 
Maryland  20205  (301)  496-6051. 
SUPPLEMENTARY  INFORMATION:  I am 
promulgating  today  several  major 
actions  under  the  NIH  Guidelines  for 
Research  Involving  Recombinant  DNA 
Molecules.  These  proposed  actions  were 
published  for  comment  in  the  Federal 
Register  of  March  20. 1981,  and 
reviewed  and  recommended  for 
approval  by  the  Recombinant  DNA 
Advisory  Committee  (RAC)  at  its 
meeting  on  April  23-24, 1981.  In 
accordance  with  Section  IV-E-l-b  of 
the  NIH  Guidelines,  I find  that  these 
actions  comply  with  the  Guidelines  and 
present  no  significant  risk  to  health  or 
the  environment. 

Following  this  announcement,  there 
appears  in  a separate  section  of  the 
Federal  Register  the  revised  NIH 
Guidelines  for  Research  Involving 
Recombinant  DNA  Molecules.  These 
revised  Guidelines  differ  from  the  ‘ 
version  of  the  Guidelines  promulgated 
on  November  21, 1980  (45  FR  77384)  by 
incorporating  within  them  both  the 
changes  in  the  Guidelines  which  were 
recommended  at  the  RAC  meeting  of 
January  8-9, 1961,  and  promulgated  on 
March  12. 1981  (46  FR  16452),  and  the 
changes  in  the  Guidelines  which  were 
recommended  at  the  RAC  meeting  of 
April  23-24, 1981,  and  which  are 
discussed  in  this  announcement. 

I.  Revision  of  Guidelines  for 
Recombinant  DNA  Experiments 
Involving  Escherichia  Coli  K-12  and 
Saccharomyces  Cervisiae  Host- Vector 
Systems 

Containment  requirements  and 
administrative  procedures  for  the 
conduct  of  most  recombinant  DNA 
experiments  involving  EKl  Escherichia 


coli  strain  k-12  and  laboratory  strain 
Saccharomyces  cerevisiae  host-vector 
systems  have  been  specified  in  Section 
III-O  of  the  Guidelines.  The 
chairpersons  of  Institutional  Biosafety 
Committees,  at  a meeting  in 
Washington,  D.C.  on  November  24-25, 
1980,  passed  by  a large  majority  a 
resolution  that  experiments  currently 
covered  by  Section  IIl-O  should  be 
made  exempt  from  the  Guidelines.  The 
chairpersons  felt  that  the  risks 
associated  with  these  experiments  are 
negligible,  and  that  exemption  of 
experiments  currently  covered  by 
Section  IIl-O  would  reduce  paperwork 
by  approximately  90%. 

This  proposal  was  discussed  by  the 
RAC  at  its  meeting  on  January  8-9, 1981. 
In  “straw  votes"  at  the  meeting,  an 
overwhelming  majority  of  RAC 
members  favored  doing  something  to 
reduce  materially  or  eliminate  the 
paperwork  and  reporting  functions  for 
experiments  covered  by  Section  III-O; 
about  half  the  RAC  members  felt  serious 
consideration  should  be  given  to 
exempting  entirely  from  the  Guidelines 
experiments  currently  covered  by 
Section  III-O.  The  RAC  requested  that  a 
series  of  options  be  developed  and 
published  for  comment  in  the  Federal 
Register.  Accordingly,  a series  of 
options  was  published  for  comment  in 
the  Federal  Register  of  March  20, 1981 
(46  FR  17994),  and  considered  at  the 
April  23-24, 1981  meeting  of  the  RAC. 

Three  major  options  were  published 
for  comment.  Option  A would  have 
allowed  review  by  an  institutional 
official  rather  than  requiring  review  by 
the  IBC  of  experiments  currently 
covered  by  Section  III-O.  Option  B 
would  have  eliminated  the  registration 
and  review  requirements  for 
experiments  currently  covered  under 
Section  III-O.  Option  C would  have 
exempted  from  the  Guidelines 
experiments  currently  covered  by 
Section  III-O.  Under  each  of  these  three 
major  options  a series  of  suboptions 
was  proposed  for  alternative  ways  of 
treating  certain  types  of  experiments 
which  were  already  being  treated 
differently  from  the  majority  of 
experiments  under  Section  III-O.  These 
are  experiments  involving  the  cloning  in 
E.  coli  K-12  of  DNA  from  Class  3 GDC 
agents,  and  experiments  involving  a 
deliberate  attempt  to  have  E.  coli  K-12 
efficiently  express  a eukaryotic  gene. 
Under  Option  C,  additional  suboptions 
were  proposed  regarding  biological  and 
physical  containment,  and  large-scale 
experiments  (i.e.,  greater  than  10  liters 
of  culture). 

During  the  30  day  comment  period, 
only  one  commentator  responded 


referring  to  the  proposed  changes  as 
“*  * * an  attempt  to  bring  the 
Guidelines  into  a state  of  consistency 
with  present  evaluations  of  the  potential 
for  hazard  in  recombinant  DNA 
experiments.  As  I see  that  evaluation, 
there  is  widespread  agreement  that 
experiments  involving  E.  coli  K-12  or  S. 
cerevisiae  host-vector  systems  will  not 
generate  harmful  organisms.  * * *"  One 
commentator,  who  wrote  after  the 
comment  period,  was  opposed  to  the 
proposed  changes  "until  adequate  risk 
assessment  studies  have  been 
performed.”  The  RAC  discussed  the 
proposed  changes  at  its  meeting  on 
April  23.  Dr.  Edward  Adelberg, 
Chairman,  Yale  University  Institutional 
Biosafety  Committee,  summarized  the 
concerns  of  the  chairpersons  of  IBCs  at 
their  meeting  in  November  1980.  He  said 
that  the  chairpersons  voted  heavily  in 
favor  of  an  exemption  for  these 
experiments,  but  noted  that  any  one  of 
the  three  proposed  options  would 
greatly  reduce  what  was  considered 
unnecessary  paperwork.  The  RAC  then 
discussed  in  detail  the  various  options 
and  suboptions. 

After  a series  of  motions  and 
amendments,  the  RAC  by  a vote  of  13  in 
favor,  8 opposed,  with  no  abstentions, 
passed  Option  C with  Suboptions  C-l-b, 
C-2-a,  C-3-a,  C-4-b  as  modified  at  the 
meeting,  and  C-5-b.  Under  the 
recommendation  passed  by  the  RAC, 
experiments  currently  covered  by 
Section  III-O  would  be  removed  from 
Section  III-O.  These  experiments  would 
be  exempted  under  Section  I-E-5.  The 
exemption  would  apply  to  all 
nonprohibited  experiments  which  use 
either  E.  coli  K-12  or  laboratory  strains 
of  Saccharomyces  cerevisiae  as  the 
host-vector  system  with  the  following 
provisos: 

• The  exemption  would  be  qualified 
with  the  statement  that  “(a)  the  E.  coli 
host  shall  not  contain  conjugation 
proficient  plasmids  or  generalized 
transducing  phages,  and  (b)  lambda  or 
lambdoid  or  Ff  bacteriophages  or  non- 
conjugative  plasmids  (49)  shall  be  used 
as  vectors.”  This  qualification  would 
then  be  qualified  by  the  statement  that 
experiments  “involving  the  insertion 
into  E.  coli  K-12  of  DNA  from 
prokaryotes  that  exchange  genetic 
information  (35)  with  E.  coli  may  be 
performed  with  any  E.  coli  K-12  vector 
(e.g.,  conjugative  plasmid).  When  a non- 
conjugative  vector  is  used,  the  E.  coli  K- 
12  host  may  contain  conjugation- 
proficient  plasmids  either  autonomous 
or  integrated,  or  generalized  transducing 
phages.” 

• Language  would  be  added  to  the 
Guidelines  to  explicitly'make 
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Prohibition  l-D-6  concerning  large-scale 
applicable  to  these  experiments. 

• The  entry  in  Appendix  C which 
would  effect  the  exemption  under 
Section  I-E-5  would  contain  a statement 
that  although  exempt,  for  these 
experiments  "PI  physical  containment 
conditions  are  recommended." 

• No  prior  review  of  experiments 
involving  attempts  at  deliberate 
expression  of  a eukaryotic  gene  in  E. 
coU  K-12  would  be  required. 

• Experiments  involving  the  DNA  of 
CDC  Class  3 agents  would  not  be 
exempted.  Containment  might  be 
specified  at  Pi.  P2  or  P3,  and  review  by 
tite  IBC  would  be  required.  If  there  is 
any  chance  that  the  original  Class  3 
agent  can  be  regenerated  from  the 
cloned  DNA.  the  containment  level  shall 
be  no  lower  than  that  appropriate  for 
the  agent  itself. 

I accept  these  recommendations.  The 
laet  recommendation  dealing  with  Class 
3 agents  is  unclear  as  to  the  appropriate 
physical  containment  level,  and  as  to 
how  this  level  is  to  be  estabUshed.  To 
clarify  this,  the  following  language 
regarding  DNA  from  CDC  Class  3 agents 
in  E.  coh  K-12  is  being  added  to 
Appendix  C; 

"Experiments  using  DNA  from  Class  3 
organisms  [Ij  or  from  cells  known  to  be 
infected  with  these  agents  will  be 
conducted  at  P3  containment.  Lower 
containment  levels  may  be  speciHed  by 
NIH  (See  Section  IV-E-l-b-(2He))- 
Expermiments  in  this  category  require 
prior  IBC  review  and  approval." 

These  decisions  regarding  E.  coli  K-12 
and  Saccharomyces  cerevisiae  host- 
vector  systems  are  being  promulgated 
under  Exemption  I-E-5.  and  appear  in 
Appendix  C of  the  revised  CuideHnes. 

Although  the  movement  of 
experiments  currently  under  Section  111- 
0 to  the  exempt  category  leaves  no 
entries  in  Section  lU-0. 1 am  retaining  a 
Section  IIl-O  in  the  Guidelines.  In  the 
future,  experiments  may  be  placed 
I under  Section  Ul-0  by  their  listing  in 
Appendix  H to  the  Guidelines.  These 
experiments  may  be  performed  at  Pi 
physical  containment,  and  IBC  review 
i prior  to  initiation  of  the  experiment  will 
not  be  required. 

n.  Containment  Levels  for  Recombinant 
DNA  Experiments  Involving  Bacillus 
Subtilis 

Dr.  Donald  Dean  of  the  Ohio  State 
University  requested  that  the  status  of 
recombinant  DNA  experiments 
invqlving  BacHtus  subtifis  as  host-vector 
systems  be  reevaluated.  Currently,  two 
asporogenic  B.  subtilis  strains,  RUB331 
and  BGSC  1S53  have  been  certified, 
with  the  plasmids  pUBMO.  pCl94.  pSl94. 
pSA2100.  pEl94.  pTl27.  pUBll2.  pC221, 


pC223.  and  pABl24.  as  HVl  host-vector 
systems. 

The  asporogenic  mutant  derivative  of 
B.  subtilis.  ASB298.  has  been  certified 
with  the  above  plasmids  as  HV2  host- 
vector  systems. 

Dr.  Dean  proposed  that  any  Bacillus 
subtilis  strain  which  does  not  revert  to  a 
sporeformer  with  a frequency  greater 
than  10-^  can  be  used  for  cloning  DNA 
from  any  nonprohibited  source,  using 
vectors  indigenous  to  B.  subtilis.  under 
the  same  conditions  specified  by  the 
RAC  for  E.  coli  K-12  and 
Saccharomyces  cerevisiae  host-vector 
systems. 

Dr.  Dean  further  proposed  that  the 
following  items  be  added  to  Appendix  E: 

“Bacillus  subtilis  strains  that  do  not 
carry  an  asporogenic  mutation  can  be 
used  whh  vectors  indigenous  to  B. 
subtilis  for  the  cloning  of  DNA  from  any 
CDC  Class  1 organism  under  P2 
conditions." 

“Baciltas  subtilis  strains  that  do  not 
carry  an  asporogenic  mutation  can  be 
used  with  vectors  indigenous  to  B. 
subtilis  under  Pi  condition*  for  the 
cloning  of  DNA  from  any  Class  1 
Bacillus  species." 

In  support  of  his  proposal  Dr.  Dean 
noted  that  B.  subtilis  is  not  a pathogen 
and  that  the  organism  is  well 
characterized,  and  a great  deal  is  known 
of  its  genetics. 

An  announcement  of  Dr.  Dean's 
proposal  appeared  in  the  Federal 
Register  on  March  20, 1981  (46  FR 
179961.  During  the  thirty  day  comn^nt 
period  seven  letters  supporting  the 
proposal  were  received.  One  of  the 
letters  cited  data  showing  that  (1) 
Bacilhts  subtilis  spores  either  cannot 
germinate,  or  upon  germination  in  the 
ileum  or  colin  die  very  quickly,  arrd  (2) 
the  viable  coimt  of  B.  subtilis  in  soil  or 
water  decreases  much  more  rapidly  than 
that  of  E.  coli. 

The  RAC  evaluated  Dr.  Dean's 
request  at  the  April  23-24, 1981.  meeting. 
Noting  that  the  Federal  Register 
language  would  permit  use  of 
"in^genous  vectors,"  the  RAC 
questioned  the  advisability  of  permitting 
use  of  all  Bacillus  vectors,  and 
reoonunended  excluding  from  use  as 
vectors  any  that  have  as  hosts  the 
pathogens.  Bacillus  cereus  or  Bacillus 
anthracis. 

By  a vote  of  12  in  favor,  0 opposed, 
with  5 abstentions,  the  RAC  voted  to 
recommend  that  any  Bacillus  subtilis 
strain  which  does  not  revert  to  a 
sporeformer  with  a frequency  greater 
than  10-’  can  be  used  for  cloning  DNA 
from  any  nonprohibited  source  at  the 
same  containment  conditions  as  used 
for  E.  coli  K-12  and  Saccharomyces 
cerevisiae  host-vector  systems,  using 


indigenous  plasmid  and  phage  vectors 
whose  host  range  does  not  include 
Bacillus  anthracis  or  Bacillus  cereus. 

I accept  this  recommendation,  and 
this  decision  is  being  promulgated  under 
Exemption  l-E-5.  and  appears  ia 
Appendix  C of  the  revised  Guidelines. 
Information  about  Bacillus  subtilis  HVl 
and  HV2  systems  has  been  accordingly 
removed  from  Appendix  D and  placed  in 
Appendix  F. 

By  the  same  vote,  the  RAC 
recommended  approval  of  Dr.  Dean's 
additional  two  specific  proposals 
concerning  Bacillus  subtilis  host-vector 
systems,  with  the  limitation  that 
Bacillus  plasmids  or  phages  whose  host 
range  includes  Bacillus  cereus  or 
Bacillus  anthracis  may  not  be  used  as 
vectors. 

I accept  these  recommendations  and 
these  decisions  are  promulgated  as  new 
entries  in  Appendix  E of  the  revised 
Guidelines. 

III.  Streptomyces  HVl  Host-Vector 
Systems 

Dr.  Stanley  Cohen  of  Stanford 
University  requested  that  “Streptomyces 
coelicohr  and  the  related  organisms 
with  which  5.  coelicolor  naturally 
exchanges  genetic  information  (e.g.,  S. 
lividans.  S parvulus.  and  5.  griseus]. 
using  Streptomyces  plasmids  SPC2, 
SLPl.2,  pljlOl,  actinophage  phiC31,  and 
their  derivatives  as  vectors,  be  approved 
as  HVl  host-vector  systems." 

During  the  30  day  comment  period,  no 
comments  were  received  on  this 
proposal. 

The  RAC  reviewed  this  request  at  the 
April  23-24.  1981.  meeting,  and  noted 
that  these  organisms  are  not  pathogenic. 
There  has  been  extensive  experience 
with  large-scale  culture  of  these 
organisms  with  no  known  hazards. 

By  a vote  of  10  in  favor.  0 opposed, 
with  8 abstentions,  the  RAC 
recommended  approval  of  this  proposal. 

I have  reviewed  this  recommendation, 
and  I am  certifjnng  the  four  specific 
Streptomyces  species  cited  in  the 
proposal  as  HVl  host-vector  systems. 
These  host-vector  systems  have  been 
added  to  Appendix  D of  the  Guidelines. 

IV.  Guidelines  for  Recombinant  DNA 
Experiments  with  Genes  Coding  for 
Toxins 

The  RAC,  at  its  September  25-26, 

1980.  meeting,  requested  that  an  ad  hoc 
working  group  be  formed  to  evaluate 
Section  I-D-2  of  the  Guidelines.  Section 
I-D-2  prohibits  the  "deliberate 
formation  of  recombinant  DNAs 
containing  genes  for  the  biosynthesis  of 
toxins  potent  for  vertebrates  (2A)  (e.g., 
botulimum  or  diphtheria  toxins;  venoms 


[143] 


34456 


Federal  Register  / Vol.  46,  No.  126  / Wednesday,  July  1,  1981  / Notices 


from  insects,  snakes  etc.).”  an  Ad  hoc 
Working  Group  on  Toxins  composed  of 
Drs.  Werner  Maas  and  Alan  Bernheimer 
of  New  York  University,  Dr.  John  Collier 
of  Yale  University,  Dr.  Michael  Gill  of 
Tufts  University,  Dr.  Susan  Gottesman 
of  NIH,  Dr.  Myron  Levine  of  the 
University  of  Maryland,  and  Dr.  James 
Mason  of  the  Utah  State  Department  of 
Health,  was  convened  to  recommend 
containment  conditions  for  recombinant 
DNA  experiments  with  genes  coding  for 
toxins.  The  group  conversed  by 
telephone  on  November  4 and 
November  21, 1980,  was  convened  at  the 
National  Institutes  of  Health  on  January 
7, 1981,  and  participated  in  telephone 
conference  calls  on  February  23  and 
March  2, 1981.  The  following  proposal, 
developed  by  the  ad  hoc  group, 
appeared  in  the  Federal  Register  of 
March  20, 1981  (46  FR  17996): 

"A.  Section  I-D-2  of  Section  I-D, 
Prohibitions,  would  be  amended  to  read  as 
follows: 

“l-D-2.  Deliberate  formation  of 
recombinant  DNAs  containing  genes  for  the 
biosynthesis  of  toxins  lethal  for  vertebrates 
at  an  LDu  of  less  than  100  nanograms  per 
kilogram  body  weight  (e.g.,  the  botulinum 
toxins,  tetanus  toxin,  Shigella  dysenteriae 
neurotoxin).  Guidelines  for  the  cloning  of 
DNAs  containing  genes  coding  for  the 
biosynthesis  of  toxins  which  are  lethal  to 
vertebrates  at  100  nanograms  to  100 
micrograms  per  kilogram  body  weight  are 
specified  in  Appendix  G. 

B.  A new  Appendix  G.  would  be  added  to 
the  Guidelines  as  follows: 

Appendix  G — Containment  Conditions  for 
Cloning  of  Cenes  Coding  for  the  Biosynthesis 
of  Toxins  for  Vertebrates 

1.  General  Information 

“Appendix  G specifies  the  containment  to 
be  used  for  the  cloning  of  genes  coding  for 
the  biosynthesis  of  toxins  for  vertebrates. 
Gloning  of  genes  coding  for  toxins  for 
vertebrates  that  have  an  LDso  of  less  than  100 
nanograms  per  kilogram  body  weight  (e.g., 
the  botulinum  toxins,  tetanus  toxin,  Shigella 
dysenteriae  neurotoxin)  is  prohibited.  No 
specific  restrictions  shall  apply  to  the  cloning 
of  genes  if  the  protein  specified  by  the  gene 
has  an  LDso  of  100  micrograms  or  more  per 
kilogram  of  body  weight.  A list  of  toxins 
classified  as  to  LDso  is  available  from  ORDA. 
Testing  procedures  for  determining  toxicity  of 
toxins  not  on  the  list  are  available  from 
ORDA.  The  results  of  such  tests  shall  be 
forwarded  to  ORDA,  which  will  consult  with 
the  ad  hoc  working  group  on  toxins  prior  to 
inclusion  of  the  toxin  on  the  list.  (See  Section 
IV-E-l-b-{3Hi)). 

2.  Containment  Conditions  for  Cloning  of 
Toxin  Genes  in  E.  coli  K-12 

(a)  Cloning  of  genes  coding  for  toxins  for 
vertebrates  that  have  an  LDso  in  the  range  of 
100  nanograms  to  1000  nanograms  per 
kilogram  body  weight  (e.g.,  diphtheria  toxin, 
abrin,  Clostridium  perfringens  epsilon  toxin) 


may  proceed  under  P2  + EK2  or  P3  + EKl 
containment  conditions. 

(b)  Cloning  of  genps  for  the  biosynthesis  of 
toxins  for  vertebrates  with  an  LDso  in  the 
range  of  1 microgram  to  100  micrograms  per 
kilogram  body  weight  may  proceed  under 
Section  Ill-O  (e.g.,  Staphylococcus  aureus 
alpha  toxin,  Staphylococcus  aureus  beta 
toxin,  ricin,  Pseudomonas  aeruginosa 
exotoxin  A,  Bordatella  pertussis  toxin,  the 
lethal  factor  of  Bacillus  anthracis,  the 
Pasteurella  pestis  murine  toxins,  the  oxygen- 
labile  hemolysins  such  as  streptolysin  O,  and 
certain  neurotoxins  present  in  snake  venoms 
and  other  venoms). 

(c)  Some  enterotoxins  are  substantially 
more  toxic  when  administered  enterally  than 
parenterally.  The  following  enterotoxins, 
whose  effects  are  confined  to  the  stimulation 
of  intestinal  secretion  and  whose  effects  can 
be  entirely  reversed  by  administration  of 
electrolyte  solutions,  shall  be  subject  to 
Section  III-O.  These  are  cholera  toxin,  the 
heat  labile  toxins  of  E.  coli,  Klebsiella,  and 
other  related  proteins  that  may  be  identitied 
by  neutralization  with  an  antiserum 
monospecific  for  cholera  toxin,  and  the  heat 
stable  toxins  of  E.  coli  and  of  Yersinia 
enterocolitica. 

3.  Containment  Conditions  for  Cloning  of 
Toxins  Genes  in  Organisms  Other  Than  E. 
coli  K-12 

“Requests  involving,  the  cloning  of  genes 
coding  for  toxins  for  vertebrates  in  host- 
vector  systems  other  than  E:  coli  K-12  will  be 
evaluated  by  ORDA,  which  will  consult  with 
the  ad  hoc  working  group  on  toxins.  (See 
Section  IV-E-l-b-(3)-(j)). 

C.  Section  V,  Footnote  2A  would  be 
modified  to  delete  the  words:  ‘toxins  potent 
for  vertebrates  (Section  I-D-2).' 

D.  A new  Section  IV-E-l-b^3)-(i)  would 
be  added  as  follows:  ‘IV-E-l-b-(3)-(i). 
Adding  new  entries  to  the  list  of  toxins  for 
vertebrates.  (See  Appendix  G.)’ 

E.  A new  Section  IV-E-l-b-(3)-(j)  would 
be  added  as  follows:  ‘IV-E-l-b(3)-(j). 
Approving  the  cloning  of  toxins  genes  in  host- 
vector  systems  other  than  E.  coli  K-12.  (See 
Appendix  G.)’" 

During  the  thirty  day  comment  period, 
no  comments  were  received.  However, 
two  letters  vyere  received  after  the  thirty 
day  comment  period.  One  expressed 
concern  about  experiments  involving 
genes  which  control  bacterial  toxins 
recommended  “against  relaxation  of  the 
Guidelines.”  The  other  urged  the 
proposed  changes  not  be  made  “until 
adequate  risk  assessment  studies  have 
been  performed.” 

Several  members  of  the  ad  hoc 
Working  Group  on  Toxins,  who  were 
members  of  the  RAG,  presented  the 
proposal  to  the  RAC  at  the  April  23-24, 
1981,  meeting.  Working  group  members 
characterized  the  proposal  as 
conservative. 

Noting  the  RAC  recommendation  at 
this  meeting  concerning  containment 
conditions  for  E.  coli  K-12  and 
Saccharomyces  cerevisiae  host-vector 


systems  currently  covered  under  Section 
III-O  of  the  Guidelines,  ad  hoc  Working 
Group  members  recommended  that 
language  in  the  proposed  Appendix  G be 
amended.  They  said  the  original  intent 
of  the  ad  hoc  group  with  regard  to 
cloning  genes  for  toxins  with  an  LDso  in 
the  range  of  1 to  100  micrograms,  as  well 
as  for  cloning  enterotoxin  genes,  was  to 
specify  Pi -(-EKl  containment.  Thy  felt  it 
would  be  inappropriate  to  “exempt” 
from  the  Guidelines  the  cloning  of  toxin 
genes  at  this  time.  In  response,  the  RAC 
recommended  that  Section  2-(b)  and  2- 
(c)  in  proposed  Appendix  G be  amended 
by  substituting  "Pi -|- EKl”  for  “Section 
III-O.” 

RAC  also  discussed  the 
appropriateness  of  the  introductory 
language  “.  . . whose  effects  are 
confined  to  the  stimulation  of  intestinal 
secretion  and  whose  effects  can  be 
entirely  reversed  by  administration  of 
electrolyte  solutions”  in  Section  2-(c)  of 
proposed  Appendix  G,  and 
recommended  its  deletion.  | 

RAC  also  discussed  the  intention  of  I 
the  working  group  that  Appendix  G | 
specifications  override  other  I 

specifications  of  the  Guidelines  (e.g.,  1 

exemptions  or  return  to  host  of  origin  i 
experiments).  RAC  recommended  this  j 
conservative  approach  at  this  time,  and  I 
specified  wording  to  be  added  at  the  end  j 
of  Section  I-D-2  indicating  this. 

Finally,  RAC  indicated  a desire  that  • 
the  NIH  be  kept  abreast  of  experiments  I 
dealing  with  the  cloning  of  toxin  genes,  | 
and  amended  the  proposed  language  to  ' ■ 
require  prior  registration  with  ORDA  of  j j 
experiments  involving  the  cloning  of  i j 
toxin  genes.  i , 

After  incorporating  these  changes,  the  i 
RAC  by  a vote  of  18  in  favor,  0 opposed,  " 
with  1 abstention,  recommended  the  j “ 
following  amended  language:  ^ 

A.  Section  I-D-2  of  Section  I-D,  ' j 

Prohibitions,  would  be  amended  to  read  1» 
as  follows:  j « 

l-D-2.  Deliberate  formation  of  recombinant 
DNAs  containing  genes  for  the  biosynthesis  ^ 
-of  toxins  lethal  for  vertebrates  at  an  LDso  of  u 
less  than  100  nanograms  per  kilogram  body  n; 
weight  (e.g..  the  botulinum  toxins,  tetanus  ti 
toxin.  Shigella  dysenteriae  neurotoxin).  | ^ 

Guidelines  for  the  cloning  of  DNAs 
containing  genes  coding  for  the  biosynthesis 
of  toxins  which  are  lethal  to  vertebrates  at  | 

100  nanograms  to  100  micrograms  per  ^ 

kilogram  body  weight  are  specified  in 
Appendix  G.  which  overrides  other  parts  of  , 
the  Guidelines  (e.g.,  exemptions,  return  to  ij, 
host  of  origin,  etc.]. 

B.  A new  Appendix  G,  would  read  as  ( 

follows:  ' Ho 
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L Appendix  C— ConUiomenI  Conditioas  for 
I ciociing  of  G«ne«  Coding'tor  the  Bioaynihetia 
of  Toxin*  for  Vertebrate* 

I.  General  Information 

Appendix  C *pecine*  the  containment  to 
be  u*ed  for  the  cloning  of  gene*  coding  for 
I the  bio*ynihe*i*  of  toxin*  for  vertebrate*. 
Cloning  of  gene*  coding  for  toxin*  for 
vertebrate*  that  have  an  LOm  of  le**  than  100 
I nanogram*  per  kilogram  body  weight  (e  g., 

I the  botulinum  ,‘oxin*.  tetanu*  toxin.  Shigella 
dytenteriae  neuroloxin)  i*  prohibited.  No 
apecific  realriction*  ahall  apply  to  the  cloning 
of  gene*  if  the  protein  apeciRed  by  the  gene 
ha*  an  LDw  of  100  microgram*  or  more  per 
I kilogram  of  body  weight.  Experiment* 
involving  gene*  coding  for  toxiru  with  an 
LDw  of  100  microgram*  or  lea*  per  kilogram 
body  weight  ahall  be  regialered  with  OROA 
prior  to  initiating  the  experiment*.  A liat  of 
toxin*  claaaified  a*  to  LDw  i*  available  from 
OROA.  Teating  procedure*  for  determining 
toxicity  of  toxin*  not  on  the  liat  are  available 
from  OROA.  The  reault*  of  auch  teat*  ahall  be 
forwarded  to  OROA,  which  will  conault  with 
the  ad  hoc  Working  Croup  on  toxin*  prior  to 
incluaion  of  the  toxin  on  the  liat.  (See  Section 

IV-8-MH3Hl)l 

Z Containment  Condition*  for  Cloning  of 
Toxin  Genes  in  £ coli  K-JZ 

(a)  Doning  of  gene*  coding  for  toxin*  for 
vertebrate*  that  have  an  LOm  in  the  range  of 
100  nanogram*  to  1000  nanogram*  per 
kilogram  body  weight  (e.g..  diphtheria  toxin, 
adbrin.  Clostridium  perfnngens  epailon 
toxin)  may  proceed  under  P2  ■¥■  EJC2  or 

P3  > EKI  containment  condition*. 

(b)  Cloning  of  gene*  for  the  bioayntheai*  of 
toxin*  (or  vertebrate*  with  an  LOm  in  the 
range  of  I microgram  to  100  microgram*  per 
kilogram  body  weight  may  proceed  under 

PI  -f  EKI  containment  condition*  (e.q.. 
Staphylococcus  aureus  alpha  toxin. 
Staphylococcus  aureus  beta  toxin,  ridn. 
Pseudomonas  Aeruginosa  exotoxin  A. 
Bordatella  pertussis  toxin,  the  lethal  factor  of 
Bacillus  anthracis.  the  Pasteurella  pestis 
munne  toxin*,  the  oxygen-labile  hemoly*in* 
auch  a*  atreptolyain  O.  and  certain 
neurotoxiiu  present  in  anake  venom*  and 
other  venuma). 

(c)  Some  enterotoxlns  are  aubatantially 
more  toxic  when  adminiatered  enterally  than 
parenterally.  The  following  enterotoxin*  ahall 
be  aubjecl  to  Pi  4-  EKl  containment 
condition*:  cholera  toxin,  the  heat  labile 
toxin*  of  £ cali.  Klebsiella,  and  other  related 
protein*  that  may  be  identified  by 
neutralization  with  an  antiaerum 
monoapeciflc  for  cholera  toxin,  and  the  heat 
stable  toxin*  of  £ coH  and  of  Yersinia 
enterocolitica. 

3.  Containment  Conditions  for  Cloning  of 
Toxins  Genes  in  Organisms  Other  Than  £ 
coh  K-12 

Request*  involving  the  cloning  of  gene* 
coding  for  toxin*  for  vertebrate*  in  host- 
vector  system*  other  than  £ coh  K-12  will  be 
evaluated  by  OROA.  which  will  conault  with 
the  ad  hoc  working  group  on  toxin*.  (See 
Section  |V-E-l-b-(3Hi)) 

C.  Section  V.  Footnote  2A  would  be 
modified  to  delete  the  words; 


'toxins  potent  for  vertebrates'  (Section  1-D- 

2). 

D.  A new  Section  IV-E-l-b-{3)-{i) 
would  be  added  as  follows; 

IV-E-l-b-(3HI)-  Adding  new  entries  to  the 
list  of  toxins  for  vertebrates.  (See  Appendix 
G.) 

E.  A new  Section  lV-E-l-l>-{3}-(j) 
would  be  added  as  follows; 

IV-E-l-b-(3)-(j).  Approving  the  cloning  of 
toxin  genes  in  host-vector  systems  other  than 
£ coh  K-12.  (See  Appendix  G.) 

I accept  these  recommendations  with 
additional  modifications  as  stated 
below. 

A further  issue  concerning  cloning  of 
toxin  genes  was  raised  by  the  ad  hoc 
Working  Croup  and  discussed  by  RAC 
during  the  evaluation  of  a proposal  from 
Dr.  John  Murphy  of  Harvard  University, 
i.e.,  appropriate  containment  for  cloning 
the  diphtheria  toxin  gene  in  E.  coli  K-12 
(See  below.  Part  VI  of  this  document). 
The  new  Section  I-D-2  and  Appendix  C 
of  the  Cuidelines  uses  a cutoff  of  LDm  of 
100  nanograms  per  kilogram  of  body 
weight  to  separate  those  toxins  the 
cloning  of  whose  genes  is  prohibited 
under  Section  I-D-2  from  those  allowed 
to  be  cloned  at  P2  -f-  EK2  or  P3  EKt. 

Diphtheria  toxin  falls  very  close  to 
this  cut-off  line.  Pharmacological 
toxicity  data  for  diphtheria  toxin 
demonstrates  that  the  LDm  for  the  most 
sensitive  animal  tested,  the  guinea  pig. 

Is  160  nanograms  per  kilogram  body 
weight.  The  LDm  in  humans  is  estimated 
to  be  equal  to  or  less  than  100 
nanograms  per  kilogram  body  weight. 
This  figure  was  extrapolated  from  an 
incident  in  Japan  in  which  children  were 
inadvertently  injected  with  diphtheria 
toxin  rather  than  diphtheria  toxoid. 

After  much  discussion.  RAC 
recommended  that  experiments  by  Dr. 
John  Murphy  involving  the  cloning  of  the 
gene  for  the  biosynthesis  of  diphtheria 
toxin  be  conducted  under  P4  physical 
containment.  The  RAC  realized  that  this 
recommendation  results  in  an 
inconsistency  between  the 
recommendation  in  Appendix  C 
concerning  cloning  of  diphtheria  toxin 
and  the  recommendation  concerning  Dr. 
Murphy's  proposal.  They  noted  that 
cloning  the  gene  for  diphtheria  toxin 
could  be  moved  to  the  prohibited 
category  in  general,  and  Dr.  Murphy's 
proposal  could  be  considered  an 
exemption  to  the  prohibition.  Based 
upon  the  RAC  recommendation  and  the 
data  available  concerning  the 
pharmacological  toxicity  of  diphtheria 
toxin.  I am  removing  diphtheria  toxin 
from  category  2-{a)  of  Appendix  G. 
“genes  coding  for  toxins  that  have  an 
LDm  in  the  range  of  100  nanograms  to 


1000  nanograms  per  kilogram  body 
weight,"  and  placing  it  under  section  1- 
D-2. 

Accordingly,  revised  Section  l-D-2 
will  read  as  follows; 

I-D-2.  Deliberate  formation  of  recombinant 
DNAs  containing  genes  for  the  biosynthesis 
of  toxins  lethal  for  vertebrates  at  an  LDm  of 
less  than  100  nanograms  per  kilogram  body 
weight  (e.g..  the  botulinum  toxins,  tetanus 
toxin,  diphtheria  toxin.  Shigella  dysenteriae 
neurotoxin).  Cuidelines  for  the  cloning  of 
DNAs  containing  genes  coding  for  the 
biosynthesis  of  toxins  which  are  lethal  to 
vertebrates  at  100  nanograms  to  100 
micrograms  per  kilogram  body  weight  are 
specified  in  Appendix  G.  which  overrides 
other  parts  of  the  Cuidelines  (e.g.. 
exemptions,  return  to  host  of  origin,  etc.). 

Section  2-{a)  of  Appendix  G will  read 
as  follows; 

(s)  Cloning  of  genes  coding  for  toxins  for 
vertebrates  that  have  an  LDm  in  the  range  of 
100  nanogram*  to  1000  nanograms  per 
kilogram  body  weight  (e.g..  abrin,  Clostridium 
perfringens  epsilon  toxin)  may  proceed  under 
P2  + EK2  or  P3  ->-  EKl  containment  conditions. 

With  these  modirications,  I accept  the 
RAC  recommendations  concerning  the 
cloning  of  genes  for  the  biosynthesis  of 
toxins  for  vertebrates. 

Experiments  currently  underway  in  E. 
coli  K-12  host-vector  systems  involving 
genes  coding  for  toxins  with  an  LDm  of 
100  micrograms  or  less  per  kilogram  of 
body  weight  should  be  registered  with 
ORDA  within  90  days. 

It  is  recognized  that  the  requirements 
of  revised  Section  I-D-2  and  new 
Appendix  G may  result  in  more 
stringent  standards  for  the  cloning  of 
toxin  genes  than  interpretations  under 
the  previous  Guidelines.  Appendix  G 
allows  the  cloning  of  toxin  genes  in  E. 
coli  K-12  only,  and  overrides  other  parts 
of  the  Guidelines.  Under  interpretations 
of  the  previous  Guidelines,  for  example, 
investigators  may  be  conducting 
recombinant  DNA  experiments  with 
toxins  not  listed  in  Appendix  G.  or 
conducting  experiments  at  lower 
containment  levels  than  now  specified 
in  Appendix  G,  or  using  host-vector 
systems  other  than  E.  coli.  K-12  as  in 
"self  cloning"  experiments.  Investigators 
currently  conducting  experiments  that 
do  not  meet  the  requirements  of  new 
Appendix  G and  that  have  not  already 
been  acted  upon  individually  by  NIH 
must  contact  ORDA  for  a case-by-case 
review  within  90  days.  However, 
investigators  currently  conducting  such 
experiments  may  continue  with  their 
ongoing  projects  until  these  projects 
have  been  evaluated  by  NIH. 
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V.  Request  for  Permission  To  Clone  the 
Vibrio  Cholerae  Enterotoxin  Gene  in  E. 
Coli  K-12 

Dr.  J.  J.  Mekalanos  of  Harvard 
Medical  School  requested  permission  to 
clone  in  E.  coli  K-12  the  Vibrio  cholerae 
enterotoxin  gene.  In  support  of  his 
request.  Dr.  Mekalanos  noted  that  E. 
coli  elaborates  a heat-labile  enterotoxin 
(LT),  which  has  been  shown  to  share  a 
high  degree  of  structural,  antigenic  and 
DNA  sequence  homology  with  cholera 
toxin. 

Dr.  Mekalanos  proposes  to  perform 
the  investigation  in  three  stages;  i.e.,  (1) 
the  cloning  in  E.  coli  K-12  of  DNA 
restriction  fragments  of  V.  cholerae 
known  to  contain  sequences 
homologous  to  the  A subunit  of  the  LT 
gene:  (2)  the  cloning  in  E.  coli  K-12  of 
DNA  restriction  fragments  of  V. 
cholerae  containing  sequences 
homologous  to  the  B subunit  of  the  LT 
gene,  and  (3)  the  cloning  in  E.  coli  K-12 
of  restriction  fragments  of  V.  cholerae 
containing  sequences  homologous  to 
both  the  LT  A and  B subunit  genes. 

Dr.  Mekalanos’  request  appeared  in 
the  Federal  Register  of  March  20, 1981 
(46  FR  17997).  During  the  thirty  day 
comment  period,  no  comments  were 
received. 

RAC  discussed  Dr.  Mekalanos’ 
request  at  the  April  23-24, 1981  meeting. 
RAC  reviewers  indicated  that  Pld-EKl 
containment  would  be  adequate  for  all 
three  stages  of  the  proposed 
experiments.  By  a vote  of  15  in  favor,  0 
opposed,  with  1 abstention,  the  RAC 
recommended  approval  of  the  proposal 
at  PH-EKl  containment. 

This  recommendation  is  in  agreement 
with  part  2-a  of  Appendix  G dicussed  in 
the  previous  item  of  this  decision 
document  and  is  permitted  under  that 
part. 

VI.  Cloning  and  Expression  of  DNA 
Coding  for  Diphtheria  Toxin 

Dr.  John  Murphy  of  Harvard 
University,  in  a letter  dated  March  11, 
1981,  proposed  to  clone  in  E.  coli  K-12, 
the  3.9 )(b  Bam  restriction  fragment  and/ 
or  the  ks  kb  Eco  fragment-of 
Corynephage  Beta  carrying  the  stuctural 
gene  for  diphtheria  toxin. 

Dr.  Murphy  advanced  the  following 
arguments  in  support  of  his  proposal: 

(1)  Studies  of  diphtheria  toxin- 
producing  organisms  would  yield 
valuable  data  for  risk  assessment: 

(2)  The  localization  of  diphtheria  toxin 
in  E.  coli  would  be  determined  as  well 
as  whether  the  toxin  might  be  secreted 
by  E.  coli; 

(3)  Mutagenesis  of  the  tox  gene  would 
be  used  to  elucidate  (a)  diphtheria  toxin 
interaction  with  the  eukaryotic  cell  toxin 


receptor,  an’d  (b)  the  mechanism  of 
fragment  A translocation  into  the 
eukaryotic  cell  cytosol. 

Dr.  Murphy  proposed  to  perform  the 
experiments  under  P4  conditions  at  the 
Frederick  Cancer  Research  Center  or  at 
the  NIH  if  the  RAC  recommended  the  P4 
level  of  containment. 

A Federal  Register  announcement  of 
Dr.  Murphy’s  requet  appeared  on  March 
20, 1981  (46  FR  17997).  During  the  thirty 
day  comment  period,  no  comments  were 
received. 

The  RAC  discussed  the  proposal  at 
the  April  23-24, 1981  meeting.  Members 
of  the  ad  hoc  Working  Group  on  Toxins 
presented  to  the  RAC  the  data  gathered 
by  the  group  on  diphtheria  toxin.  The 
data  showed  that  the  LDso  in  the  most 
sensitive  animal  tested,  the  guinea  pig, 
was  160  nanograms  per  kilogram  body 
weight.  The  LDjo  in  humans  is  estimated 
to  be  equal  to  or  less  than  100 
nanograms  per  kilogram  body  weight. 
This  figure  was  estrapolated  from  an 
incident  in  Japan  in  which  children  were 
inadvertently  injected  with  diphtheria 
toxin  rather  than  diphtheria  toxoid.  By  a 
vote  of  15  in  favor,  0 opposed,  with  1 
abstention,  the  RAC  recommended 
approval  of  Dr.  Murphy’s  proposal  'at  P4 
containment. 

I accept  this  recommendation,  and  the 
following  entry,  number  30,  is  added  to 
Appendix  E: 

Permission  is  granted  to  clone  in  E.  coli  K- 
12  under  P4  containment  conditions, 
restriction  fragments  of  Corynephage  Beta 
carrying  the  structural  gene  for  diphtheria 
toxin. 

VII.  Proposals  Involving  the  Expression 
of  Foot  and  Mouth  Disease  Viral  Coat 
Proteins  in  Saccharomyces  Cerevisiae, 
Bacillus  Subtilis,  and  Tissue  Culture 
Systems 

The  RAC  at  its  April  23-24, 1981 
meeting  reviewed  proposed  experiments 
jointly  submitted  by  Genentech,  Inc., 
South  San  Francisco,  California,  and  the 
United  States  Department  of 
Agriculture,  Plum  Island  Animal  Disease 
Center,  Greenport,  New  York,  to  study 
the  expression  of  Foot  and  Mouth 
Disease  Virus  (FMDV)  sequermes  in 
Bacillus  subtilis,  Saccharomyces 
cerevisiae,  and  mammalian  tissue 
culture  systems,  with  the  goal  of 
production  of  a viral  subunit  vaccine  for 
Foot  and  Mouth  Disease.  This  proposal 
was  an  extension  of  their  prior  NIH 
approved  proposal  for  the  study  of  the 
expression  of  the  capsid  protein  of 
FMDV  in£’.  caliK-\Z. 

A.  summary  of  the  request  was 
published  for  comment  in  the  Federal 
Register  of  March  20, 1981  (46  FR  17996). 
During  the  30  day  comment  period,  no 


comments  were  received  on  the 
proposals. 

The  RAC  recommended  that  the  work 
be  permitted  at  Pi  physical  containment 
with  both  the  B.  subtilis  and  S. 
cerevisiae  aproved  host-vector  systems 
if  the  subgenomic  FMD  segments  were 
restricted  to  those  sequences  which  map 
between  500  and  4100  of  the  FMD  viral 
genome.  Separate  motions  to  approye 
these  experiments  at  Pi  physical 
containment  under  the  conditions  set 
forth  above  were  passed  by  votes  of  16 
in  favor,  0 opposed,  with  2 abstentions. 

I accept  these  recommendations  with 
the  added  stipulation  that  HVl 
hostvector  systems  be  used,  as  specified 
in  the  Genentech  request,  and  an 
appropriate  entry  has  been  made  in 
Appendix  E. 

In  the  RAC  discussion  on  the 
proposed  experiments  using  a SV40 
virus  vector  for  cloning  the  FMD  capsid 
segments  in  mammalian  tissue  culture, 
concern  was  raised  about  the  potential 
for  recombination  between  an 
adventitious  picornavirus  in  the  cell 
culture  with  the  SV40  and  FMD  viral 
sequences.  The  RAC  recommended  by  a 
vote  of  17  in  favor,  0 opposed,  with  1 
abstention,  that  cloning  of  FMD  capsid 
protein  sequences  employing  a SV40 
deletion  vector  in  a mammalian  tissue 
culture  system  at  the  Plum  Island 
laboratories  by  approved  in  principle 
under  P3  physical  containment.  The 
approval  is  subject  to  review  by  the 
Working  Group  of  individual 
experiments. 

I accept  this  recommendation,  and  cn 
appropriate  entry  has  been  made  in 
Appendix  E. 

Vill.  Contaiiunent  Levels  for 
Recombinant  I>NA  Experiments 
Involving  Neuroepora  Crassa 

Dr.  David  Perkins  of  Stanford 
University  proposed  that  entry  2 in 
Appendix  E be  amended  to  read  as 
follows; 

Unmodified  laboratory  strains  of 
Neurospora  crassa  can  be  used  in  all 
experiments  for  which  HVl  N.  crassa 
systems  are  approved,  provided  that  only 
DNA  from  Class  1 agents  is  used.  For  agents 
other  than  Class  1,  unmodified  laboratory 
strains  of  N.  crassa  can  be  used  in  all 
experiments  for  which  HVl  N.  crassa  system 
are  approved,  provided  that  these  are  carried 
out  at  physical  containment  one  level  higher 
than  required  for  HVl.  However,  if  P3 
containment  is  specified  for  HVl  N.  crassa, 
this  level  is  considered  adequate  for'^ 
unmodified  N.  Crassa.  Care  must  be 
exercised  to  prevent  aerial  dispersal  of 
macroconidia,  in  accordance  with  good 
laboratory  practice. 

Mutationally  modified  strains  of  N.  crassa 
specified  as  HVl  in  Appendix  D can  be  used 
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in  all  experiments  for  which  HV2  N.  crassa 
systems  are  approved,  provided  that  only 
DNA  from  Class  1 agents  is  used. 

In  the  submission.  Dr.  Perkins  argued 
that  present  containment  levels  cannot 
be  iustiHed  by  any  demonstrated 
hazard,  especially  when  only  Class  1 
agents  are  involved,  and  that  present 
containment  levels  impose  a serious  and 
unnecessary  handicap  on  genetic 
analysis  of  Neurospora. 

Three  letters  were  received  strongly 
supporting  this  proposal.  One 
commentator  said  that  it  was  his 
experience  that  contamination  by 
airborne  Neurospora  conidia  is  not  a 
serious  problem.  Another  commentator 
stated; 

. . . Since  Neurospora  crassa  is  not  a pest 
or  pathogen,  there  is  no  jusliTication  for 
imposing  more  stringent  containment 
conditions  for  research  with  Neurospora  than 
for  investigations  with  yeast  or  animal 
viruses.  The  current  Guidelines  are  seriously 
hindering  the  use  and  development  of 
Neurospora  as  a subject  for  recombinant 
DNA  research. 

The  RAC  recommended  approval  of 
the  proposal  by  a vote  of  10  in  favor,  0 
opposed,  with  5 abstentions. 

I accept  this  recommendation,  and 
entry  2 of  Appendix  E has  been 
modified  to  reflect  this  decision. 

IX.  Request  to  Employ  a Conjugative 
Plasmid  To  Transfer  Neurospora  Crassa 
DNA 

Dr.  Norman  Giles  of  the  University  of 
Georgia  in  a letter  dated  March  18. 1981, 
requested  permission  to  use  a 
conjugative  plasmid  to  transfer  the  qa-2 
gene  of  Neurospora  crassa  among  E. 
coU  K-12  strains.  The  N.  crassa  qa-2 
gene  would  be  ligated  into  a derivative 
(pVK57)  of  the  mobilized  plasmid 
RSF2124. 

In  support  of  his  proposal.  Dr.  Giles 
argued  that  (1)  no  Neurospora  protein 
other  than  the  qa-2  protein  (catabolic 
dehydroquinase)  is  produced  in  E.  coU 
transformed  with  plasmid  pVK57;  no 
hybrid  or  non-functional  proteins  are 
produced,  and  (2)  the  catabolic 
dehydroquinase  synthesized  by 
Neurospora  is  identical  to  that 
synthesized  by  E.  coli,  based  on 
heatstability,  sedimentation,  and  amino 
acid  composition.  In  addition,  fragments 
close  to  the  NHi-terminal  end  have  been 
sequenced  and  are  identical  in  E.  coli 
and  Neurospora  crassa. 

A Federal  Register  announcement  of 
Dr.  Gilles'  request  appeared  on  March 
20. 1981  (46  FR  17997).  During  the  thirty 
day  comment  period,  no  comiYients  were 
received. 

The  RAC  discussed  the  request  at  its 
April  23-24, 1981  meeting.  Noting  that 
the  qa-2  fragment  was  relatively  well- 


defined.  RAC  recommended  approval  of 
the  proposal  by  a vote  of  17  in  favor,  0 
opposed,  with  no  absentions.  P2 
containment  conditions  were  specified. 

I accept  this  recommendation.  A new 
entry,  number  33.  has  been  added  to 
Appendix  E as  follows: 

A conjugative  plasmid  may  be  used  to 
transfer  among  E.  coli  K-12  strains  at  P2 
physical  containment  the  qa-2  gene  oT 
Neurospora  crassa  ligated  to  a mobilizable 
plasmid. 

X.  Request  To  Use  An  E.  Coli  Strain 
Containing  Mu  Phage  Insertions 

Dr.  Darold  Molten  of  the  University  of 
California  at  Riverside,  in  a letter  dated 
March  18.  1981,  requested  permission  to 
utilize  the  E.  coli  strain  DF214  (or 
derivatives  thereof),  and  plasmid 
vectors  (e.g..  pBR322,  pBR325)  to  clone 
rat  cDNA.  Strain  DF214.  a K-12 
derivative.contains  (1)  a Mu  phage 
insertion  in  the  phosphoglucose 
isomerase  gene,  and  (2)  a Mu  lysogen  in 
an  unknown  location.  Dr.  Molten 
calculates  the  frequency  of  Mu  lysis  and 
transduction  in  DF214  to  be  of  the  order 
of  10-'*  to  10-'*. 

The  Federal  Register  of  March  20, 1981 
(46  FR  17997)  carried  an  announcement 
of  Dr.  Molten's  proposal.  No  comments 
were  received  during  the  thirty  day 
comment  period. 

The  RAC  discussed  the  proposal  at 
the  April  23-24, 1981  meeting  and 
recommended  by  a vote  of  17  in  favor,  0 
opposed,  with  no  absentions.  that  the 
initial  screening  of  the  rat  library  be 
done  at  P2  containment;  after  the  clone 
of  interest  has  been  purified,  it  may  be 
worked  with  at  Pi  containment. 

I accept  this  recommendation,  and  a 
new  entry,  item  34,  will  be  added  to 
Appendix  E as  follows: 

E.  coli  K-12  strain  DF214  (or  derivatives 
thereof)  and  plasmid  vectors  (e.g.,  pBR322. 
pBR325)  may  be  used  to  clone  rat  cONA 
under  P2  conditions.  After  the  clone  of 
interest  has  been  purified,  it  may  be  worked 
with  under  Pi  containment. 

Additional  Announcements  of  The 
Director,  NIH 

Section  IV-E-l-b-(3)-(d)  of  the 
Guidelines  gives  responsibility  to  the 
Director,  NIM,  for  “authorizing,  under 
procedures  specified  by  the  RAG.  large- 
scale  experiments  (i.e.,  involving  more 
than  10  liters  of  culture)  for  recombinant 
DNAs  that  are  rigorously  characterized 
and  free  of  harmful  sequences." 

Accordingly,  several  requests  for 
authorization  to  culture,  on  a large- 
scale.  recombinant  DNA  host-vector 
systems  have  been  received  and 
reviewed  by  the  NIM. 


I.  Professor  Barry  T.  Nall 

On  June  16, 1981,  the  Director,  NIM,  on 
the  recommendation  of  the  RAC, 
approved  a request  from  Professor  Barry 
T.  Nall,  University  of  Texas  Mealth 
Science  Center  at  Mouston,  Mouston, 
Texas  77025,  for  the  large-scale  culture 
of  EKl  host-vector  systems  into  which 
have  been  ligated  recombinant  DNA 
plasmids  containing  E.  coli  DNA  and 
Saccharomyces  cerevisiae  genes  for 
cytochrome  c. 

The  principal  investigator  is  Dr.  Nall. 
The  work  is  to  be  done  at  the  Pl-LS 
level. 

///.  Cetus  Corporation 

On  June  16. 1981,  the  Director.  NIM,  on 
the  recommendation  of  the  RAC, 
approved  requests  from  Cetus 
Corporation.  600  Bancroft  Way, 

Berkeley,  California  94710,  for  large- 
scale  culture  of  Ekl  E.  coli  or  NVl 
Bacillus  subtilis  containing  plasmids 
coding  for  human  beta-1  fibroblast 
interferon. 

The  request  was  approved  with  the 
understanding  that  Cetus  Corporation 
has  agreed  to  permit  an  observer, 
designated  by  NIM,  to  visit  the  facilities 
if  NIM  should  choose  to  inspect  the  site. 

The  principal  investigators  or  Drs. 
Michael  W.  Conrad  and  Wolfgang  M. 
Manisch.  The  work  is  to  be  done  at  the 
Pl-LS  level. 

III.  Johns  Hopkins  University 

On  June  16. 1981,  the  Director,  NIH.  on 
the  recommendation  of  the  RAC, 
approved  a request  from  Professor 
Hamilton  O.  Smith.  Johns  Hopkins 
University  School  of  Medicine, 

Baltimore,  Maryland  21205,  for  the  large- 
scale  culture  of  E.  coli  containing 
recombinant  plasmids  comprised  of  E. 
coli  and  Haemophilus  haemolyticus 
DNA;  the  Haemophilus  DNA  consists  of 
two  of  the  genes  that  constitute  the 
Hhall  restriction/modification  system. 

Professor  Smith  is  the  principal 
investigator.  The  work  is  to  be  done  at 
the  Pl-LS  level. 

Dated:  June  22. 1981. 

Donald  S.  Fredrickson,  M.D., 

Director,  National  Institutes  of  Health. 

Note. — OMB's  “Mandatory  Information 
Requirements  for  Federal  Assistance  Program 
Announcements"  (45  FR  39592)  requires  a 
statement  concerning  the  official  government 
programs  contained  in  the  Catalog  of  Federal 
Domestic  Assistance.  Normally  NIIH  lists  in 
its  announcements  the  number  and  title  of 
affected  individual  programs  for  the  guidance 
of  the  public.  Because  the  quidance  in  this 
notice  covers  not  only  vitually  every  NIH 
program  but  also  essentially  every  federal 
research  program  in  which  DNA  recombinant 
molecule  techniques  could  be  used,  it  has 
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been  determined  to  be  not  cost  effective  or  in 
the  pubic  interest  to  attemp  to  list  these 
program.  Such  a list  would  likely  require 
several  additional  pages.  In  addition.  NIH 
could  not  be  certain  that  every  federal 
program  would  be  included  as  many  federal 
agencies,  as  well  as  private  organizations. 


both  national  and  international,  have  elected 
to  follow  the  NIH  Guidelines.  In  lieu  of  the 
individual  program  listing,  NIH  invites 
readers  to  direct  questions  to  the  information 
address  above  about  whether  individual 
programs  listed  in  the  Catalog  of  Federal 
Domestic  Assistance  are  affected. 


NIH  programs  are  not  covered  by  OMB 
Circular  A-95  because  they  Pit  the  description 
of  "programs  not  considered  appropriate"  in 
Section  8-{b)-(4)  and  (5)  of  that  Circular. 

|FK  Doc.  81-19036  Piled  e-30-81:  8:45  um| 
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DEPARTMENT  OF  HEALTH  AND 
HUMAN  SERVICES 

National  Institutes  of  Health 

Guidelines  for  Research  Involving 
Recombinant  DNA  Molecules  June 
1981 

These  NIH  guidelines  supersede  those 
of  November  1980,  and  will  be  in  effect 
until  further  notice. 
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VI-D — Certification  of  Host-Vector 
Systems 
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Exemptions,  Approvals 
Vl-F — Protection  of  Proprietary  Data 
Appendix  A — Exemptions  Under  I-E-4 
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I.  Scope  of  the  Guidelines 

I-A.  Purpose.  The  purpose  of  these 
Guidelines  is  to  specify  practices  for 
construction  and  handling  (i) 
recombinant  DNA  molecules  and  (ii) 
organisms  and  viruses  containing 
recombinant  DNA  molecules. 

I-B.  Definition  of  Recombinant  DNA 
Molecules.  In  the  context  of  these 
Guidelines,  recombinant  DNA  molecules 
are  dehned  as  either  (i)  molecules  which 
are  constructed  outside  living  cells  by 
joining  natural  or  synthetic  DNA 
segments  to  DNA  molecules  that  can 
replicate  in  a living  cell,  or  (ii)  DNA 
molecules  that  result  from  the 
replication  of  those  described  in  (i) 
above. 

I-C.  General  Applicability.  See 
Section  IV-B. 

I-D.  Prohibitions.  The  following 
experiments  are  not  to  be  initiated  at  the 
present  time: 

I-D-1.  Formation  of  recombinant 
DNAs  derived  from  the  pathogenic 
organisms  classified  (7)  as  Class  4 or  5 
(2)  or  from  cells  known  [2 A)  to  be 
infected  with  such  agents,  regardless  of 
the  host-vector  system  used. 

I-D-2.  Deliberate  formation  of 
recombinant  DNAs  containing  genes  for 
the  biosynthesis  of  toxins  lethal  for 
vertebrates  at  an  LDm  of  less  than  100 
nanograms  per  kilogram  body  weight 
(e.g.,  the  botulinum  toxins,  tetanus  toxin, 
diphtheria  toxin.  Shigella  dysenteriae 
neurotoxin).  Guidelines  for  the  cloning 
of  DNAs  containing  genes  coding  for  the 
biosynthesis  of  toxins  which  are  lethal 
to  verebrates  at  100  nanograms  to  100 
micrograms  per  kilogram  body  weight 
are  specified  in  Appendix  G,  which 
overrides  other  parts  of  the  Guidelines 
(e.g.,  exemptions,  return  to  host  of 
origin,  etc.). 

I-D-3.  (Deleted] 


[150] 


Federal  Register  / Vol.  46,  No.  126  / Wednesday,  July  1,  1981  / Notices 


34463 


I-D-4.  Deliberate  release  into  the 
environment  of  any  organism  containing 
recombinant  DNA. 

I-D-6.  Deliberate  transfer  of  a drug 
resistance  trait  to  microorganisms  that 
are  not  known  to  acquire  it  naturally,  if 
such  acquisition  could  compromise  the 
use  of  a drug  to  control  disease  agents  in 
human  or  veterinary  medicine  or 
agriculture.  [2A] 

I-D-6.  Large-scale  experiments  (e  g., 
more  than  10  liters  of  culture)  with 
organisms  containing  recombinant 
DNAs.  unless  the  recombinant  DNAs 
are  rigorously  characterized  and  the 
absence  of  harmful  sequences 
established  (J).  (See  Section  IV-E-l-b- 
(3Hd).) 

1-D  (1-6).  Experiments  in  Categories 
1-D-l  to  l-D-6  may  be  excepted’  (4)  from 
the  prohibitions  (and  will  at  that  time  be 
assigned  appropriate  levels  of  physical 
and  biological  containment)  provided 
that  these  experiments  are  expressly 
approved  by  the  Director,  National 
Institutes  of  Health  (NIH),  with  advice 
of  the  Recombinant  DNA  Advisory 
Committee  (RAC),  after  appropriate 
notice  and  opportunity  for  public 
comment.  (See  Section  IV-E-l-b-(l)- 
(e).) 

Experiments  in  Categories  1-D-l,  I-D- 
2,  l-D-5.  and  experiments  involving 
"wild  type"  host-vector  systems  are 
expected  from  the  prohibitions,  provided 
that  these  experiments  are  designed  for 
risk-assessment  purposes  and  are 
conducted  within  the  NIH  high- 
containment  facilities  located  in 
Building  41-T  on  the  Bethesda  campus 
and  in  Building  550  located  at  the 
Frederick  Cancer  Research  Center.  The 
selection  of  laboratory  practices  and 
containment  equipment  for  such 
experiments  shall  be  approved  by  the 
Office  of  Recombinant  DNA  Activities 
(ORDA)  following  consultation  with  the 
RAC  Risk  Assessment  Subcommittee 
and  the  NIH  Biosafety  Committee. 

ORDA  shall  inform  RAC  members  of  the 
proposed  risk-assessment  projects  at  the 
same  time  it  seeks  consultation  from  the 
RAC  Risk  Assessment  Subcommittee 
and  the  NIH  Biosafety  Committee.  If  a 
major  biohazard  is  detemined.  the 
clones  will  be  destroyed  after  the 
completion  of  the  experiment  rather 
than  retaining  them  in  high  containment 
facility.  Other  clones  that  are  non- 
hazardous  or  not  of  major  hazard  will  be 
retained  in  the  high  containment. 

I-E.  Exemptions.  It  must  be 
emphasized  that  the  following 
exemptions  (4)  are  not  meant  to  apply  to 
experiments  described  in  the  Sections  1- 
D-1  to  I-D-5  as  being  prohibited.  In 
addition,  any  recombinant  DNA 
molecules  involving  DNA  from  Class  3 
organisms  (7)  or  cells  known  to  be 


infected  with  these  agents,  or  any 
recombinant  DNA  molecules  which 
increase  the  virulence  and  host-range  of 
a plant  pathogen  beyond  that  which 
occurs  by  natural  genetic  exchange,  are 
not  exempt  unless  specifically  so 
designated  by  NIH  under  Section  I-E-5. 
Also.  Appendix  G overrides  the 
exemptions  for  specified  experiments 
involving  genes  coding  for  toxins. 

The  following  recombinant  DNA 
molecules  are  exempt  from  these 
Guidelines,  and  no  registration  with  NIH 
is  necessary. 

I-E-1.  Those  that  are  not  in  organisms 
or  viruses.  (5) 

I-E-2.  Those  that  consist  entirely  of 
DNA  segments  from  a single 
nonchromosomal  or  viral  DNA  source, 
though  one  or  more  of  the  segments  may 
be  a synthetic  equivalent. 

I-E-^.  Those  that  consist  entirely  of 
DNA  from  a prokaryotic  host,  including 
its  indigenous  plasmids  or  viruses,  when 
propagated  only  in  that  host  (or  a 
closely  related  strain  of  the  same 
species)  or  when  transferred  to  another 
host  by  well  established  physiological 
means;  also  those  that  consist  entirely  of 
DNA  from  a eukaryotic  host,  including 
its  chloroplasts,  mitochondria,  or 
plasmids  (but  excluding  viruses),  when 
propagated  only  in  that  host  (or  a 
closely  related  strain  of  the  same 
species). 

I-E-4.  Certain  specified  recombinant 
DNA  molecules  that  consist  entirely  of 
DNA  segments  from  different  species 
that  exchange  DNA  by  known 
physiological  processes,  though  one  or 
more  of  the  segments  may  be  a synthetic 
equivalent.  A list  of  such  exchangers 
will  be  prepared  and  periodically 
revised  by  the  Director,  NIH.  with 
advice  of  the  RAC,  after  appropriate 
notice  and  opportunity  for  public 
comment.  (See  Section  IV-E-l-b-(l)- 
(d).)  Certain  classes  are  exempt  as  of 
publication  of  these  Revised  Guidelines. 
The  list  is  in  Appendix  A.  An  updated 
list  may  be  obtained  from  the  Office  of 
Recombinant  DNA  Activities.  National 
Institutes  of  Health.  Bethesda,  Maryland 
20205. 

l-E-5.  Other  classes  of  recombinant 
DNA  molecules,  if  the  Director,  NIH, 
with  advice  of  the  RAC,  after 
appropriate  notice  and  opportunity  for 
public  comment,  finds  that  they  do  not 
present  a significant  risk  to  health  or  the 
environment.  (See  Section  IV-E-l-b- 
(l)-(d).)  Certain  classes  are  exempt  as  of 
publication  of  these  Revised  Guidelines. 
The  list  is  in  Appendix  C.  An  updated 
list  may  be  obtained  from  the  Office  of 
Recombinant  DNA  Activities;  National 
Institutes  of  Health.  Bethesda, 

Maryland.  20205. 


1-F.  General  Definitions.  See  Section 
IV-C. 

n.  Containment 

Effective  biological  safety  programs 
have  been  operative  in  a variety  of 
laboratories  for  many  years. 
Considerable  information,  therefore, 
already  exists  for  the  design  of  physical 
containment  facilities  and  the  selection 
of  laboratory  procedures  applicable  to 
organisms  carrying  recombinant  DNAs. 
(6-79)  The  existing  programs  rely  upon 
mechanisms  that,  for  convenience,  can 
be  divided  into  two  categories:  (i)  a set 
of  standard  practices  that  are  generally 
used  in  microbiological  laboratories, 
and  (ii)  special  procedures,  equipment, 
and  laboratory  installations  that  provide 
physical  barriers  which  are  applied  in 
varying  degrees  according  to  the 
estimated  biohazard. 

Experiments  on  recombinant  DNAs. 
by  their  very  nature,  lend  themselves  to 
a third  containment  mechanism — 
namely,  the  application  of  highly 
specific  biological  barriers.  In  fact, 
natural  barriers  do  exist  which  limit 
either  (i)  the  infectivity  of  a vector,  or 
vehicle,  (plasmid  or  virus)  for  specific 
hosts  or  (ii)  its  dissemination  and 
survival  in  the  environment.  The  vectors 
that  provide  the  means  for  replication  of 
the  recombinant  DNAs  and/or  the  host 
cells  in  which  they  replicate  can  be 
geneticaly  designed  to  decrease  by 
many  orders  of  magnitude  the 
probability  of  dissemination  of 
recombinant  DNAs  outside  the 
laboratory. 

As  these  three  means  of  containment 
are  complementary,  different  levels  of 
containment  appropriate  for 
experiments  with  different  recombinants 
can  be  established  by  applying  various 
combinations  of  the  physical  and 
biological  barriers  along  with  a constant 
use  of  the  standard  practices.  We 
consider  these  categories  of 
containment  separately  here  in  order 
that  such  combinations  can  be 
conveniently  expressed  in  the 
Guidelines. 

In  constructing  these  Guidelines,  it 
was  necessary  to  define  boundary 
conditions  for  the  different  levels  of 
physical  and  biological  containment  and 
for  the  classes  of  experiments  to  which 
they  apply.  We  recognize  that  these 
definitions  do  not  take  into  account  all 
existing  and  anticipated  information  on 
special  procedures  that  will  allow 
particular  experiments  to  be  carried  out 
under  different  conditions  than 
indicated  here  without  affecting  risk. 
Indeed,  we  urge  that  individual 
investigators  devise  simple  and  more 
effective  containment  procedures  and 
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that  investigators  and  institutional 
biosafety  committees  recommend 
changes  in  the  Guidelines  to  permit  their 
use. 

II-A.  Standard  Practices  and 
Training.  The  first  principle  of 
containment  is  a strict  adherence  to 
good  microbiological  practices.  [6-15] 
Consequently,  all  personnel  directly  or 
indirectly  involved  in  experiments  on 
recombinant  DNAs  must  receive 
adequate  instruction,  (see  Sections  IV- 
D-l-g,  IV-D-5-d  and  IV-D-8-b.).  This 
shall,  as  a minimum,  include  instructions 
in  aseptic  techniques  and  in  the  biology 
of  the  organisms  used  in  the 
experiments,  so  that  the  potential 
biohazards  can  be  understood  and 
appreciated. 

Any  research  group  working  with 
agents  with  a known  or  potential 
biohazard  shall  have  an  emergency  plan 
which  describes  the  procedures  to  be 
followed  if  an  accident  contaminates 
personnel  or  the  environment.  The 
principal  investigator  must  ensure  that 
everyone  in  the  laboratory  is  familiar 
with  both  the  potential  hazards  of  the 
work  and  the  emergency  plan.  (See 
Sections  IV-D-5-e  and  IV-D-3-d.)  If  a 
research  group  is  working  with  a known 
pathogen  where  there  is  an  effective 
vaccine  it  should  be  made  available  to 
all  workers.  Where  serological 
monitoring  is  clearly  appropriate  it  shall 
be  provided.  (See  Sections  IV-D-l-h 
and  IV-D-8-C.) 

II-B  Physical  Containment  Levels. 

The  objective  of  physical  containment  is 
to  confine  organisms  containing 
recombinant  DNA  molecules,  and  thus 
to  reduce  the  potential  for  exposure  of 
the  laboratory  worker,  persons  outside 
of  the  laboratory,  and  the  environment 
to  organisms  containing  recombinant 
DNA  molecules.  Physical  containment  is 
achieved  through  the  use  of  labor^'tory 
practices,  containment  equipment,  and 
special  laboratory  design.  Emphasis  is 
placed  on  primary  means  of  physical 
containment  which  are  provided  by 
laboratory  practices  and  containment 
equipment.  Special  laboratory  design 
provides  a secondary  means  of 
protection  against  the  accidental  release 
of  organisms  outside  the  laboratory  or  to 
the  environment.  Special  laboratory 
design  is  used  primarily  in  facilities  in 
which  experiments  of  moderate  to  high 
potential  hazards  are  performed. 

Combinations  of  laboratory  practices, 
containment  equipment,  and  special 
laboratory  design  can  be  made  to 
achieve  different  levels  of  physical 
containment.  Four  levels  of  physical 
containment,  which  are  designated  as 
Pi,  P2,  P3,  and  P4,  are  described.  It 
should  be  emphasized  that  the 
descriptions  and  assignments  of 


physical  containment  detailed  below  are 
based  on  existing  approaches  to 
containment  of  pathogenic  organisms. 
For  example,  the  "Classification  of 
Etiologic  Agents  on  the  Basis  of 
Hazard,”  (7)  prepared  by  the  Centers  for 
Disease  Control,  describes  four  general 
levels  which  roughly  correspond  to  our 
descriptions  for  Pi,  P2,  P3,  and  P4;  and 
the  National  Cancer  Institute  describes 
three  levels  for  research  on  oncogenic 
viruses  which  roughly  correspond  to  our 
P2,  P3,  and  P4  levels.  (5) 

It  is  recognized  that  several  different 
combinations  of  laboratory  practices, 
containment  equipment,  and  special 
laboratory  design  may  be  appropriate 
for  containment  of  specific  research 
activities.  The  Guidelines,  therefore, 
allow  alternative  selections  of  primary 
containment  equipment  within  the 
facilities  that  have  been  designed  to 
provide  P3  and  P4  levels  of  physical 
containment.  The  selection  of 
alternative  methods  of  primary 
containment  is  dependent,  however,  on 
the  level  of  biological  containment 
provided  by  the  host-vector  system  used 
in  the  experiment.  Consideration  will 
also  be  given  by  the  Director,  NIH,  with 
the  advice  of  the  Recombinant  DNA 
Advisory  Committee  to  other 
combinations  which  achieve  an 
equivalent  level  of  containment.  (See 
Section  IV-E-l-b-(2)-(b).)  Additional 
material  on  physical  containment  for 
plant  host-vector  systems  is  found  in 
Sections  III-C-3  and  III-C-4. 

II-B-1.  Pi  Level, 

II-B-l-a.  Laboratory  Practices. 

II-B-l-a-(l).  Laboratory  doors  shall 
be  kept  closed  while  experiments  are  in 
progress. 

II-B-l-a-(2j.  Work  surfaces  shall  be 
decontaminated  daily,  and  immediately 
following  spills  of  organisms  containing 
recombinant  DNA  molecules. 

II-B-l-a-(3).  All  biological  wastes 
shall  be  decontaminated  before 
disposal.  Other  contaminated  materials, 
such  as  glassware,  animal  cages,  and 
laboratory  equipment,  shall  be 
decontaminated  before  washing,  reuse, 
or  disposal. 

II-^l-a-(4).  Mechanical  pipetting 
devices  shall  be  used;  pipetting  by 
mouth  is  prohibited. 

II-B-l-a-(5j.  Eating,  drinking, 
smoking,  and  storage  of  foods  are  not 
permitted  in  the  laboratory  area  in 
which  recombinant  DNA  materials  are 
handled. 

II-B-l-a-(6).  Persons  shall  wash  their 
hands  after  handling  organisms 
containing  recombinant  DNA  molecules 
and  when  they  leave  the  laboratory. 

II-B-l-a-{7).  Care  shall  be  taken  in 
the  conduct  of  all  procedures  to 
minimize  the  creation  of  aerosols. 


Il-B-l-a-(8).  Contaminated  materials 
that  are  to  be  decontaminated  at  a site 
away  from  the  laboratory  shall  be 
placed  in  a durable  leak-proof  container, 
which  is  closed  before  removal  from  the 
laboratory. 

II-B-l-a-(9).  An  insect  and  rodent 
control  program  shall  be  instituted. 

II-B-l-a-(lO).  The  use  of  laboratory 
gowns,  coats,  or  uniforms  is 
discretionary  with  the  laboratory 
supervisor. 

II-B-l-a-(ll).  Use  of  the  hypodermic 
needle  and  syringe  shall  be  avoided 
when  alternative  methods  are  available. 

U-B-l-a-(12).  The  laboratory  shall  be 
kept  neat  and  clean. 

II-B-l-b.  Containment  Equipment. 
Special  containment  equipment  is  not 
required  at  the  PI  level. 

II-B-l-c.  Special  Laboratory  Design. 
Special  laboratory  design  is  not  required 
at  the  Pi  level. 

II-B-2.  P2  Level. 

II-B-2-a.  Laboratory  Practices. 

II-B-2-a-(l).  Laboratory  doors  shall 
be  kept  closed  while  experiments  are  in 
progress. 

II-B-2-a-(2).  Work  surfaces  shall  be 
decontaminated  daily,  and  immediately 
following  spills  of  organisms  containing 
recombinant  DNA  molecules. 

II-B-2-a-(3).  All  laboratory  wastes 
shall  be  steam-sterilized  (autoclaved) 
before  disposal.  Other  contaminated 
materials  such  as  glassware,  animal 
cages,  laboratory  equipment,  and 
radioactive  wastes  shall  be 
decontaminated  by  a means 
demonstrated  to  be  effective  before 
washing,  reuse,  or  disposal. 

n-B-2-a-(4).  Mechanical  pipetting 
devices  shall  be  used;  pipetting  by 
mouth  is  prohibited. 

II-B-2-a-(5).  Eating,  drinking, 
smoking,  and  storage  of  food  are  not 
permitted  in  the  laboratory  area  in  i 

which  recombinant  DNA  materials  are 
handled.  j 

II-B-2-a-(6).  Persons  shall  wash  their  , 
hands  after  handling  organisms  . 

containing  recombinant  DNA  molecules  ' 
and  when  they  leave  the  laboratory. 

II-B-2-a-(7).  Care  shall  be  exercised  | 
to  minimize  the  creation  of  aerosols.  For  i\ 
example,  manipulations  such  as  < 

inserting  a hot  inoculating  loop  or  ' 

needle  into  a culture,  flaming  an  i 


inoculation  loop  or  needle  so  that  it  ,( 
splatters,  and  forceful  ejection  of  fluids 
from  pipettes  or  syringes  shall  be 
avoided.  t 

II-B-2-a-(8).  Contaminated  materials 
that  are  to  be  steam  sterilized  Ij 

(autoclaved)  or  decontaminated  at  a site  3 
away  from  the  laboratory  shall  be  ? 

placed  in  a durable  leak-proof  container  li 
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which  is  closed  before  removal  from  the 
laboratory. 

ll-B-2-a-{9).  Only  persons  who  have 
been  advised  of  the  nature  of  the 
research  being  conducted  shall  enter  the 
laboratory. 

II-B-2-a-{10).  The  universal 
biohazard  sign  shall  be  posted  on  all 
laboratory  access  doors  when 
experiments  requiring  P2  containment 
are  in  progress.  Freezers  and 
refrigerators  or  other  units  used  to  store 
organisms  containing  recombinant  DNA 
molecules  shall  also  be  posted  with  the 
universal  biohazard  sign. 

ll-B-2-«-(ll).  An  insect  and  rodent 
control  program  shall  be  instituted. 

Il-B-2-a-{12).  The  use  of  laboratory 
gowns,  coats,  or  uniforms  is  required. 
Laboratory  clothing  shall  not  be  worn  to 
the  lunch  room  or  outside  of  the  building 
in  which  the  laboratory  is  located. 

U-B-2-a-(13).  Animals  not  related  to 
the  experiment  shall  not  be  permitted  in 
the  laboratory. 

□-B-2-a-{14).  Use  of  the  hypodermic 
needle  and  syringe  shall  be  avoided 
when  alternative  methods  are  available. 

U-B-2-a-{15).  The  laboratory  shall  be 
kept  neat  and  clean. 

Il-B-2-a-{16).  Experiments  of  lesser 
biohazard  potential  can  be  carried  out 
concurrently  in  carefully  demarcated 
areas  of  the  same  laboratory. 

U-B-2-b.  Containment  Equipment 
Biological  safety  cabinets  [20]  shall  be 
used  to  contain  aerosol-producing 
equipment,  such  as  blenders, 
lyophilizers,  sonicators.  and  centrifuges, 
when  used  to  process  organisms 
containing  recombinant  DNA  molecules, 
except  where  equipment  design 
provides  for  contaiiunent  of  the 
potential  aerosol.  For  example,  a 
centrifuge  may  be  operated  in  the  open 
if  a sealed  head  or  safety  centrifuge 
cups  are  used. 

1I-B-2-C.  Special  Laboratory  Design. 
An  autoclave  for  sterilization  of  wastes 
and  contaminated  materials  shall  be 
available  in  the  same  building  in  which 
organisms  containing  recombinant  DNA 
molecules  are  used. 

Il-B-3.  P3  Level. 

II-B-3-a.  Laboratory  Practices. 

n-B-3-a-fl).  Laboratory  doors  shall 
be  kept  closed  while  experiments  are  in 
progress. 

II-B-3-a-{2).  Work  surfaces  shall  be 
decontaminated  following  the 
completion  of  the  experimental  activity, 
and  immediately  following  spills  of 
organisms  containing  recombinant  DNA 
molecules. 

D-B-3-a-{3).  All  laboratory  wastes 
shall  be  steam-sterilized  (autoclaved) 
before  disposal.  Other  contaminated 
materials,  such  as  glassware,  animal 
cages,  laboratory  equipment,  and 


radioactive  wastes,  shall  be 
decontaminated  by  a method 
demonstrated  to  be  effective  before 
washing,  reuse,  or  disposal. 

II-B-3-a-{4).  Mechanical  pipetting 
devices  shall  be  used;  pipetting  by 
mouth  is  prohibited. 

U-B-3-^-{5).  Eating,  drinking, 
smoking,  and  storage  of  food  are  not 
permitted  in  the  laboratory  area  in 
which  recombinant  DNA  materials  are 
handled. 

II-B-3-a-{6).  Persons  shall  wash  their 
hands  after  handling  organisms 
containing  recombinant  DNA  molecules 
and  when  they  leave  the  laboratory. 

U-B-3-a-{7).  Care  shall  be  exercised 
to  minimize  the  creation  of  aerosols.  For 
example,  manipulations  such  as 
inserting  a hot  inoculating  loop  or 
needle  into  a culture,  flaming  an 
inoculation  loop  or  needle  so  that  it 
splatters,  and  forceful  ejection  of  fluids 
from  pipettes  or  syringes  shall  be 
avoided. 

U-B-3-a-{0).  Contaminated  materials 
that  are  to  be  steam-sterilized 
(autoclaved)  or  decontaminated  at  a site 
away  from  the  laboratory  shall  be 
placed  in  a durable  leak-proof  container, 
which  is  closed  before  removal  from  the 
laboratory. 

ll-B-3-a-(9).  Entry  into  the  laboratory 
shall  be  through  a controlled  access 
area.  Only  persons  who  have  been 
advised  of  the  nature  of  the  research 
being  conducted  shall  enter  the 
controlled  access  area.  Only  persons 
required  on  the  basis  of  program  or 
support  needs  shall  be  authorized  to 
enter  the  laboratory.  Such  persons  shall 
be  advised  of  the  nature  of  the  research 
being  conducted  before  entry,  and  shall 
comply  with  all  required  entry  and  exit 
procedures. 

U-B-3-a-(10).  Persons  under  18  years 
of  age  shall  not  enter  the  laboratory. 

II-B-3-a-(ll).  The  universal 
biohazard  sign  shall  be  posted  on  the 
controller  access  area  door  and  on  all 
laboratory  doors  when  experiments 
requiring  P3-level  containment  are  in 
progress.  Freezers  and  refrigerators  or 
other  units  used  to  store  organisms 
containing  recombinant  DNA  molecules 
shall  also  be  posted  with  the  universal 
biohazard  sign. 

U-B-3-a-(12).  An  insect  and  rodent 
control  program  shall  be  instituted. 

II-B-3-a-(13).  Laboratory  clothing  that 
protects  street  clothing  (e.g.,  long-sleeve 
solid-front  or  Wrap-around  gowns,  no- 
button or  slipperover  jackets)  shall  be 
worn  in  the  laboratory.  Front-button 
laboratory  coats  are  unsuitable. 
Laboratory  clothing  shall  not  be  worn 
outside  the  laboratory  and  shall  be 
decontaminated  before  it  is  sent  to  the 
laundry. 


lI-B-3-a-(14).  Raincoats,  overcoats, 
topcoats,  coats,  hats.  caps,  and  such 
street  outer-wear  shall  not  be  kept  in  the 
laboratory. 

II-B-3-a-(15).  Gloves  shall  be  worn 
when  handling  materials  requiring  P3 
containment.  They  shall  be  removed 
aseptically  immediately  after  the 
handling  procedure  and 
decontaminated. 

lI-B-3-a-(16).  Animals  and  plants  not 
related  to  the  experiment  shall  not  be 
permitted  in  the  laboratory. 

ll-B-3-a-(17).  Vacuum  outlets  shall  be 
protected  by  Hlter  and  liquid 
disinfectant  traps. 

II-B-3-a-(18).  Use  of  hypodermic 
needle  and  syringe  shall  be  avoided 
when  alternative  methods  are  available. 

II-B-3-a-(19).  The  laboratory  shall  be 
kept  neat  and  clean. 

II-B-3-a-{20).  If  experiments 
involving  other  organisms  which  require 
lower  levels  of  containment  are  to  be 
conducted  in  the  same  laboratory 
concurrently  with  experiments  requiring 
P3-level  physical  containment,  they 
shall  be  conductedd  in  accordance  with 
all  P3-level  laboratory  practices. 

II-B-3-b.  Containment  Equipment 

II-B-3-b-(l).  Biological  safety 
cabinets  [20]  shall  be  used  for  all 
equipment  and  manipulations  that 
produce  aerosols — e.g.,  pipetting, 
dilutions,  transfer  operations,  plating, 
flaming,  grinding,  blending,  drying, 
sonicating,  shaking,  centrifuging — where 
these  procedures  involve  organisms 
containing  recombinant  DNA  molecules, 
except  where  equipment  design 
provides  for  containment  of  the 
potential  aerosol. 

n-B-3-l>-(2).  Laboratory  animals  held 
in  a P3  area  shall  be  housed  in  partial- 
containment  caging  systems,  such  as 
Horsfall  units  [19A],  open  cages  placed 
in^ntilated  enclosures,  solid-wall  and 
bottom  cages  covered  by  Filter  bonnets, 
or  solid-wall  and  -bottom  cages  placed 
on  holding  racks  equipped  with 
ultraviolet  radiation  lamps  and 
reflectors.  (Note:  Conventional  caging 
systems  may  be  used,  provided  that  all 
personnel  wear  apropriate  personal 
protective  devices.  These  shall  include, 
at  a minumum,  wrap-around  gowns, 
head  covers,  gloves,  shoe  covers,  and 
respirators.  All  personnel  shall  shower 
on  exit  from  areas  where  these  devices 
are  required.) 

II-B-3-b-(3).  Alternative  Selection  of 
Containment  Equipment  Experimental 
procedures  involving  a host-vector 
system  that  provides  a one-step  higher 
level  of  biological  containment  than  that 
specified  in  Part  III  can  be  conducted  in 
the  P3  laboratory  using  containment 
equipment  specified  for  the  P2  level  of 
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physical  containment.  Experimental 
procedures  involving  a host-vector 
system  that  provides  a one-step  lower 
level  of  biological  containment  than  that 
specified  in  Part  III  can  be  conducted  in 


II-B-3-C.  Special  Laboratory  Design. 

Il-B-3-c-(l).  The  laboratory  shall  be 
separated  by  a controlled  access  area 
from  areas  that  are  open  to  unrestricted 
traffic  flow.  A controlled  access  area  is 
an  anteroom,  a change  room,  an  air  lock 
or  any  other  double-door  arrangement 
that  separates  the  laboratory  from  areas 
open  to  unrestricted  traffic  flow. 

II-B-3-c-(2).  The  surfaces  of  walls, 
floors,  and  ceilings  shall  be  readily 
cleanable.  Penetrations  through  these 
surfaces  shall  be  sealed  or  capable  of 
being  sealed  to  facilities  space 
decontamination. 

II-B-3-c-{3).  A foot-,  elbow-,  or 
automatically-operated  hand-washing 
facility  shall  be  provided  near  each 
primary  laboratory  exit  area. 

II-B-3-c-(4).  Windows  in  the 
laboratory  shall  be  sealed. 

II-B-3-c-{5).  An  autoclave  for 
sterilization  of  wastes  and  contaminated 
materials  shall  be  available  in  the  same 
building  (and  perferably  within  the 
controlled  laboratory  area)  in  which 
organisms  containing  recombinant  DNA 
molecules  are  used. 

II-B-3-c-(6).  The  laboratory  shall 
have  a ventilation  system  that  is 
capable  of  controlling  air  movement. 

The  movement  of  air  shall  be  from  areas 
of  lower  contamination  potential  to 
areas  of  higher  contamination  potential 
(i.e..  from  the  controlled  access  area  to 
the  laboratory  area).  If  the  ventilation 
system  provides  positive  pressure 
supply  air,  the  system  shall  operate  in  a 
manner  that  prevents  the  reversal  of  the 
direction  of  air  movement  or  shall  be 
equipped  with  an  alarm  that  would  be 
actuated  in  the  event  that  reversal  in  the 
direction  of  air  movement  were  to  occur. 
The  exhaust  air  from  the  laboratory 
areas  shall  not  be  recirculated  to  other 
areas  of  the  building  unless  the  exhaust 
air  is  filtered  by  HEPA  filters  or 
equivalent.  The  exhaust  air  from  the 


the  P3  laboratory  using  containment 
equipment  specified  for  the  P4  level  of 
physical  containment.  Alternative 
combinations  of  containment  safeguards 
are  shown  in  Table  I. 


laboratory  area  can  be  discharged  to  the 
outdoors  without  filtration  or  other 
means  for  effectively  reducing  an 
accidental  aerosol  burden  provided  that 
it  can  be  dipersed  clear  of  occupied 
buildings  and  air  intakes. 

II-B-3-c-(7).  The  treated  exhaust-air 
from  Class  I and  Class  II  biological 
safety  cabinets  [20]  may  be  discharged 
either  to  the  laboratory  or  to  the 
outdoors.  The  treated  exhaust-air  from  a 
Class  III  cabinet  shall  be  discharged 
directly  to  the  outdoors.  If  the  treated 
exhaust-air  from  these  cabinets  is  to  be 
discharged  to  the  outdoors  through  a 
building  exhaust  air  system,  it  shall  be 
connected  to  this  system  so  as  to  avoid 
any  interference  with  the  air  balance  of 
the  cabinet  and  the  building  ventilation 
system. 

II-B-4.  P4  Level. 

II-B-4-a.  Laboratory  Practices. 

II-B-4-a-(l).  Laboratory  doors  shall 
be  kept  closed  while  experiments  are  in 
progress. 

II-B-4-a-(2).  Work  surfaces  shall  be 
decontaminated  following  the 
completion  of  the  experiemental  activity 
and  immediately  following  spills  of 
organisms  containing  recombinant  DNA 
molecules. 

II-B-4-a-(3).  All  laboratory  wastes 
shall  be  steam-sterilized  (autoclaved) 
before  disposal.  Other  contaminated 
materials  such  as  glassware,  animal 
cages,  laboratory  equipment,  and 
radioactive  wastes  shall  be 
decontaminated  by  a method 
demonstrated  to  be  effective  before 
washing,  reuse,  or  dispoal. 

U-B-4-a-(4).  Mechanical  pipetting 
devices  shall  be  used;  pipetting  by 
mouth  is  prohibited. 

II-B-4-a-(5).  Eating,  drinking, 
smoking,  and  storage  of  food  are  not 
permitted  in  the  P4  facility. 

II-B-4-a-(6).  Persons  shall  wash  their 
hands  after  handling  organisms 


containing  recombinant  DNA  molecules 
and  when  they  leave  the  laboratory. 

II-B-4-a-(7).  Care  shall  be  exercised 
to  minimize  the  creation  of  aerosols.  For 
example,  manipulations  such  as 
inserting  a hot  inoculating  loop  or 
needle  into  a culture,  flaming  an 
inoculation  loop  or  needle  so  that  it 
splatters,  and  forceful  ejection  of  fluids 
from  pipettes  or  syringes  shall  be 
avoided. 

Il-B-4-a-(8).  Biological  materials  to 
be  removed  from  the  P4  facility  in  a 
viable  or  intact  state  shall  be 
transferred  to  a nonbreakable  sealed 
container,  which  is  then  removed  from 
the  P4  facility  through  a pass-through 
disinfectant  dunk  tank  or  fumigation 
chamber. 

II-B-4-a-(9).  No  materials,  except  for 
biological  materials  that  are  to  remain  in 
a viable  or  intact  state,  shall  be  removed 
from  the  P4  facility  unless  they  have 
been  steam-sterilized  (autoclaved)  or 
decontaminated  by  a means 
demonstrated  to  be  effective  as  they 
pass  out  of  the  P4  facility.  All  wastes 
and  other  materials  as  well  as 
equipment  not  damaged  by  high 
temperature  or  stream  shall  be  steam 
sterilzed  in  the  double-door  autoclave  of 
the  P4  facility.  Other  materials  which 
may  be  damaged  by  temperature  or 
steam  shall  be  removed  from  the  P4 
facility  through  a pass-through 
fumigation  chamber. 

II-B-4-a-(10).  Materials  within  the 
Class  III  cabinets  shall  be  removed  from 
the  cabinet  system  only  after  being 
steam-sterilized  in  an  attached  double- 
door  autoclave  or  after  being  contained 
in  a nonbreakable  sealed  container, 
which  is  then  passed  through  a 
disinfectant  dunk  tank  or  a fumigation 
chamber. 

II-B-r4-a-(ll).  Only  persons  whose 
entry  into  the  P4  facility  is  required  to 
meet  program  or  support  needs  shall  be 
authorized  to  enter.  Before  entering, 
such  persons  shall  be  advised  of  the 
nature  of  the  research  being  conducted 
and  shall  be  instructed  as  to  the 
appropriate  safeguards  to  ensure  their 
safety.  They  shall  comply  with 
instructions  and  all  other  required 
procedures. 

II-B-4-a-(12).  Persons  under  18  years 
of  age  shall  not  enter  the  P4  facility. 

II-B-4-a-(13).  Personnel  shall  enter 
into  and  exit  from  P4  facility  only 
through  the  clothing  change  and  shower 
rooms.  Personnel  shall  shower  at  each 
egress  from  the  P4  facility.  Air  locks 
shall  not  be  used  for  personnel  entry  or 
exit  except  for  emergencies. 

II-B-4-a-(14).  Street  clothing  shall  be 
removed  in  the  outer  side  of  the 
clothing-change  areas  and  kept  there. 


Table  \.— Combinations  of  Containment  Safeguards 


Oassificatiorr  of  experiment  according  to 
guidelines 


Physical 

containmefU 


Biological ' 
containment 


Alternate  combinations  of  physical  and  biological  containment 
Physical  containment 


Laboratory  design 
specified  for 


Laboratory 
practices  specified 
for 


Containment 
equipment 
specified  for 


Biological 

containment 


P3 

....  HV3 

....  P3 

,.  P3 

P3 

HV3. 

P3 

....  HV3 

...  P3 

. P3 

P4 

HV2 

P3 

....  HV2 

...  P3 

. P3 

P3 

HV2. 

P3 

....  HV2 

....  P3 

. P3 

P2 

HV3 

P3 

....  HV2 

....  P3 

. P3 

P4 

HV1 

P3 

....  HV1 

P3 

. P3 

P3 

HV1 

P3 

....  HV1 

...  P3 

. P3 

P2 

HV2. 

t See  Section  II- 

-D  for  description  of  biological  containment 
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Complete  laboratory  clothing,  including 
undergarments,  head  covers,  shoes,  and 
either  pants  and  shirts  or  jumpsuits, 
shall  be  used  by  all  persons  who  enter 
the  P4  facility.  Upon  exit,  personnel 
shall  store  this  clothing  in  lockers 
provided  for  this  purpose  or  discared  it 
into  collection  hampers  before  entering 
the  shower  area. 

U-B-4-a-{15).  The  universal 
biohazard  sign  is  required  on  the  P4 
facility  access  doors  and  on  all  interior 
doors  to  individual  laboratory  rooms 
where  exf>eriments  are  conducted.  The 
sign  shall  also  be  posted  on  freezers, 
refrigerators,  or  other  units  used  to  store 
organisms  containing  recombinant  DNA 
molecules. 

Il-B-4-a-(16).  An  insect  and  rodent 
control  program  shall  be  instituted. 

U-B-4-a-(17].  Animals  and  plants  not 
related  to  the  experiment  shall  not  be 
permitted  in  the  laboratory  in  which  the 
experiment  is  being  conducted. 

U-B-4-a-(18).  Vacuum  outlet  shall  be 
protected  by  filter  and  liquid 
disinfectant  traps. 

U-B-4-a-{19).  Use  of  the  hypodermic 
needle  and  syringe  shall  be  avoided 
when  alternate  methods  are  available. 

Il-B-4-a-(20).  The  laboratory  shall  be 
kept  neat  and  clean. 

Il-B-4-a-(21).  If  experiments 
involving  other  organisms  which  require 
lower  levels  of  containment  are  to  be 
conducted  in  the  P4  facility  concurrently 
with  experiments  requiring  P4-level 
containment,  they  shall  be  conducted  in 
accordance  with  all  P4-level  laboratory 
practices  speciHed  in  this  section. 

n-B-4-b.  Containment  Equipment 

Il-B-4-b-(l).  Experimental  procedures 
involving  organisms  that  require  P4- 
level  physical  containment  shall  be 
conducted  either  in  (i)  a Class  III  cabinet 
system  or  in  (ii)  Class  I or  Class  II 
cabinets  that  are  located  in  a specially 
designed  area  in  which  all  personnel  are 
required  to  wear  one-piece  positive- 
pressure  isolation  suits. 

ll-B-4-b-{2).  Laboratory  animals 
involved  in  experiments  requiring  P4- 
level  physical  containment  shall  be 
housed  either  in  cages  contained  in 
Class  III  cabinets  or  in  partial 
containment  caging  systems  (such  as 
Horsfall  units  (79/4),  open  cages  placed 
in  ventilated  enclosures,  or  solid-wall 
and  -bottom  cages  covered  by  filter 
bonnets,  or  solid-wall  and  -bottom  cages 
placed  on  holding  racks  equipped  with 
ultraviolet  irradiation  lamps  and 
reflectors)  that  are  located  in  a specially 
designed  area  in  which  all  personnel  are 
required  to  wear  one-piece  positive- 
pressure  suits. 

lI-B-4-b-{3).  Alternative  Selection  of 
Containment  Equipment  Experimental 
procedures  involving  a host-vector 


system  that  provides  a one-step  higher 
level  of  biological  containment  than  that 
specified  in  Part  111  can  be  conducted  in 
the  P4  facility  using  containment 
equipment  requirements  spedfled  for 


I1-B-4-C.  Special  Laboratory  Design. 

Il-B-4-c-(l).  The  laboratory  shall  be 
located  in  a restricted-access  facility 
which  is  either  a separate  building  or  a 
clearly  demarcated  and  isolated  zone 
within  a building.  Clothing-change  areas 
and  shower  rooms  shall  be  provided  for 
personnel  entry  and  egress.  These  rooms 
shall  be  arranged  so  that  personnel 
leave  through  the  shower  area  to  the 
change  room.  A double-door  ventilated 
vestibule  or  ultraviolet  air  lock  shall  be 
provided  for  passage  of  materials, 
supplies,  and  equipment  which  are  not 
brought  into  the  P4  facility  through  the 
change  room  area. 

II-B-4-<-{2).  Walls,  floors,  and 
ceilings  of  the  P4  facility  are  constructed 
to  form  an  internal  shell  which  readily 
allows  vapor-phase  decontamination 
and  is  animal-  and  insect-proof.  All 
penetrations  through  these  structures 
and  surfaces  are  sealed.  (The  integrity 
of  the  walls,  floors,  ceilings,  and 
penetration  seals  should  ensure 
adequate  containment  of  a vapor-phase 
decontaminant  under  static  pressure 
conditions.  This  requirement  does  not 
imply  that  these  suHaces  must  be 
airtight.) 

lI-B-4-<-(3).  A foot-,  elbow-,  or 
automatically-operated  handwashing 
facility  shall  be  provided  near  the  door 
within  each  laboratory  in  which 
experiments  involving  recombinant 
DNA  are  conducted  in  openface 
biological  safety  cabinets. 

lI-B-4-c-(4).  Central  vacuum  systems 
are  permitted.  The  system,  if  provided, 
shall  not  serve  areas  outside  the  P4 
facility.  The  vacuum  system  shall 
include  in-line  HEPA  filters  near  each 
use  point  or  service  cock.  The  filters 
shall  be  installed  so  as  to  permit  in- 
place  decontamination  and  replacement. 
Water  supply,  liquid  and  gaseous 
services  provided  to  the  P4  facility  shall 
be  protected  by  devices  that  prevent 
backflow. 

II-B-4-c-(5).  Drinking  water  fountains 
shall  not  be  installed  in  laboratory  or 


the  P3  level  of  physical  containment. 
Alternative  combinations  of 
containment  safeguards  are  shown  in 
Table  11. 


animal  rooms  of  the  P4  facility.  Foot- 
operated  water  fountains  are  permitted 
in  the  corridors  of  the  P4  facility.  The 
water  service  provided  to  such  fountains 
shall  be  protected  from  the  water 
services  to  the  laboratory  areas  of  the 
P4  facility. 

II-B-4-c-(0).  Laboratory  doors  shall 
be  self-closing. 

II-B-4-c-(7).  A double-door  autoclave 
shall  be  provided  for  sterilization  of 
material  passing  out  of  the  P4  facility. 
The  autoclave  doors  shall  be  interlocked 
so  that  both  doors  will  not  be  open  at 
the  same  time. 

n-B-4-c-(8).  A pass-through  dunk 
tank  or  fumigation  chamber  shall  be 
provided  for  removal  from  the  P4  facility 
of  material  and  equipment  that  cannot 
be  heat-sterilized. 

II-B-4-c-(9).  All  liquid  effluents  from 
the  P4  facility  shall  be  collected  and 
decontaminated  before  disposal.  Liquid 
effluents  from  biological  safety  cabinets 
and  laboratory  sinks  shall  be  sterilized 
by  heat.  Liquid  effluents  from  the 
shower  and  hand  washing  facilities  may 
be  activated  by  chemical  treatment. 
HEPA  Alters  shall  be  installed  in  all 
vents  from  effluent  drains. 

Il-B-4-c-(10).  An  individual  supply 
and  exhaust-air  ventilation  system  shall 
be  provided.  The  system  shall  maintain 
pressure  differentials  and  directional  air 
flow  as  required  to  ensure  inflow  from 
areas  outside  the  facility  toward  areas 
of  highest  potential  risk  within  the 
facility.  The  system  shall  be  designed  to 
prevent  the  reversal  of  air  flow.  The 
system  shall  sound  an  alarm  in  the 
event  of  system  malfunction. 

II-B-4-c-(ll).  Air  within  individual 
laboratories  of  the  P4  facility  may  be 
recirculated  if  HEPA  filtered. 

Il-B-4-c-(12).  The  exhaust  air  from 
the  P4  facility  shall  be  HEPA  filtered 
and  discharged  to  the  outdoors  so  that  it 
is  dispersed  clear  of  occupied  buildings 
and  air  intakes.  The  Alter  chambers 
shall  be  designed  to  allow  in  situ 


Table  \\.^-Combinatlons  of  Containment  Safeguards 


C>as«fic«i)on  ol  opannxnt  accontnQ  to 
gmd«*oei 


conSilnations  ol  p^yslcal  and  t»ok)gKal  conlammeni 


Pnysical  contamment 


contammaX 


Btoto^ce 
ooniaaonani ' 


Laboralory  daaign 
apacrflad  lof 


Laboratory 
practicas  apaol«d 
lor 


Contawneot 
aqupmenl 
speoiied  lor 


Biological 

containment 


Pa 

P4.._ 


HVI. 

MV1. 


pa- 


pa. 

Pa'- 


pa 

P3 


HVI. 

HV2. 


' Saa  Sacton  S-0  tor  dascopltott  ol  b«toglcal  contatomanl 

■ In  Saa  caaa  gtoaaa  eiat  ba  worn,  ai  adoaon  lo  tia  ctodttog  raquramanit  speciiiad  m ll-e-a-a-(ia). 


[155] 


34468 


Federal  Register  / Vol.  46,  No.  126  / Wednesday,  July  1,  1901  / Notices 


decontamination  before  removal  and  to 
facilitate  certification  testing  after 
replacement. 

lI-B-4-c-(13J.  Tbe  treated  exhaust-air 
from  Class  1 and  Class  11  biological 
safely  cabinets  [20]  may  be  discharged 
directly  to  the  laboratory  room 
environment  or  to  the  outdoors.  The 
treated  exhaust-air  from  Class  III 
cabinets  shall  be  discharged  to  the 
outdoors.  If  the  heated  exhaust-air  from 
these  cabinets  is  to  be  discharged  to  the 
outdoors  through  the  P4  facility  exhaust 
air  system,  it  shall  be  connected  to  this 
system  so  as  to  avoid  any  interference 
with  the  air  balance  of  the  cabinets  or 
the  facility  exhaust  air  system. 

II-B-4-c-(14}.  As  noted  in  Section  II- 
B-4-b-{l),  the  P4  facility  may  contain 
specially  designed  areas  in  which  all 
personnel  are  required  to  wear  one- 
piece  positive-pressure  isolation  suits. 
Such  area^  shall  be  airtight. 

The  exhaust-air  from  the  suit  area 
shall  be  filtered  by  two  sets  of  HEPA 
filters  installed  in  series,  and  a duplicate 
filtration  unit  and  exhaust  fan  shall  be 
provided.  The  air  pressure  within  the 
suit  area  shall  be  less  than  that  in  any 
adjacent  area.  An  emergency  lighting 
system,  communication  systems,  and 
power  source  shall  be  provided.  A 
double-door  autoclave  shall  be  provided 
for  sterilization  of  all  waste  materials  to 
be  removed  from  the  suit  area. 

Personnel  who  enter  this  area  shall 
wear  a one-piece  positive-pressure  suit 
that  is  ventilated  by  a life-support 
system.  The  life-support  system  shall  be 
provided  with  alarms  and  emergency 
backup  air.  Entry  to  this  area  is  through 
an  airlock  fitted  with  airtight  doors.  A 
chemical  shower  area  shall  be  provided 
to  decontaminate  the  surfaces  of  the  ^it 
before  removal. 

II-C.  Shipment.  Recombinant  DNA 
molecides  contained  in  an  organism  or 
virus  shall  be  shipped  only  as  an 
etiologic  agent  under  requirements  of 
the  U.S.  Public  Health  Service,  and  the 
U.S.  Department  of  Transportation 
(Section  72,25,  Part  72.  Title  42,  and 
Sections  173.386-.388,  Part  173,  Title  49, 
U.S.  Code  of  Federal  Regulations  (CFRj) 
as  specified  below: 

n-C-1.  Recombinant  DNA  molecules 
contained  in  an  organism  or  virus 
requiring  Pi,  P2,  or  P3  physical 
containment,  when  offered  for 
transportation  or  transported,  are 
subject  to  all  requirements  of  Section 
72.25(c)  (l)-(5).  Part  72,  Title  42  CFR,  and 
Sections  173.386-.388,  Part  173,  Title  49 
CFR. 

n-C-2.  Recombinant  DNA  molecules 
contained  in  an  organism  or  virus 
requiring  P4  physical  containment,  when 
offered  for  transportation  or 
transported,  are  subject  to  the 


requirements  listed  above  under  Il-C-1 
and  are  also  subject  to  Section 
72.25(c)(6),  Part  72,  Title  42  CFR. 

II-C-3.  Additional  information  on 
packaging  and  shipment  is  given  in  the 
“Laboratory  Safety  Monograph — A 
Supplement  to  the  NIH  Guidelines  for 
Recombinant  DNA  Research.  ’ 

Il-D.  Biological  Containment. 

Levels  of  Biological 
Containment  In  consideration  of 
biological  containment,  the  vector 
(plasmid,  organelle,  or  virus)  for  the 
recombinant  DNA  and  the  host 
(bacterial,  plant,  or  animal  cell)  in  which 
the  vector  is  propagated  in  the 
laboratory  will  be  considered  together. 
Any  combination  of  vector  and  host 
which  is  to  provide  biological 
containment  must  be  chosen  or 
constructed  so  that  the  following  types 
of  "escape”  are  minimized:  (i)  survival 
of  the  vector  in  its  host  outside  the 
laboratory  and  (ii)  transmission  of  the 
vector  from  the  propagation  host  to 
other  nonlaboratory  hosts. 

The  following  levels  of  biological 
containment  (HV,  orZ/ost-V'ector, 
systems)  for  prokaryotes  will  be 
established;  specific  criteria  will  depend 
on  the  organisms  to  be  used.  Eukaryotic 
host-vector  systems  are  considered  in 
Part  m. 

n-D-l-a,  HVl.  A host-vector  system 
which  provides  a moderate  level  of 
containment.  Specific  systems: 

II-D-l-a-(l).  EKl.  The  host  is  always 
E.  coli  K-12  or  a derivative  therof,  and 
the  vectors  include  nonconjugative 
plasmids  (e.g.,  pSClOl,  ColEl,  or 
derivatives  thereof)  [21-27])  and 
variants  of  bacteriophage,  such  as 
lambda  [28-33].  The  E.  coli  K-12  hosts 
shall  not  contain  conjugation-proficient 
plasmids,  whether  autonomous  or 
integrated,  or  generalized  transducing 
phages,  except  as  specified  in  Section 
III-O. 

II-D-l-a-(2).  Other  Prokaryotes. 

Hosts  and  vectors  shall  be,  at  a 
minimum,  comparable  in  containment  to 
E.  coli  K-12  with  a non  conjugative 
plasmid  or  bacteriophage  vector.  The 
data  to  be  considered  and  a mechanism 
for  approval  of  such  HVl  systems  are 
described  below  (Section  II-D-2). 

Il-D-l-b.  HV2.  These  are  host-vector 
systems  shown  to  provide  a high  level  of 
biological  containment  as  demonstrated 
by  data  from  suitable  tests  performed  in 
the  laboratory.  Escape  of  the 
recombinant  DNA  either  via  survival  of 
the  organisms  or  via  transmission  of 
recombinant  DNA  to  other  organisms 
should  be  less  than  Vi  o ® under  specified 
conditions.  Specific  systems: 

II-D-l-b-(l).  For  EK2  host-vector 
systems  in  which  the  vector  is  a 
plasmid,  no  more  than  one  in  10  * host 


cells  should  be  able  to  perpetuate  a 
cloned  DNA  fragment  under  the 
specified  nonpermissive  laboratory 
conditions  designed  to  represent  the 
natural  environment,  either  by  survival 
of  the  original  host  or  as  a consequence 
of  transnrission  of  the  cloned  DNA 
fragment. 

II-D-l-b-(2).  For  EK2  host-vestor 
systems  in  which  the  vector  is  a phage, 
no  more  than  one  in  10  * phage  particles 
should  be  able  to  perpetuate  a cloned 
DNA  fragment  under  the  specified 
nonpermissive  laboratory  conditions 
designed  to  represent  the  natural 
environment  either  (i)  as  a prophage  (in 
the  inserted  or  plasmid  form)  in  the 
laboratory  host  used  for  phage 
propagation  of  (ii)  by  surviving  in 
natural  environments  and  transferring  a 
cloned  DNA  fragment  to  other  hosts  (or 
their  resident  prophages). 

II-D-l-c.  HV3.  These  are  host-vector 
systems  in  which: 

n-D-l-c-(l).  All  HV2  criteria  are  met. 

II-D-l-c-(2).  The  vector  is  dependent 
on  its  propagation  host  or  is  highly 
defective  in  mobilizability.  Reversion  to 
host-independence  must  be  less  than 
Vio  * per  vector  genome  per  generation. 

II-D-l-c-(3).  No  markers  conferring 
resistance  to  antibiotics  commonly  used 
clinically  or  in  agriculture  are  carried  by 
the  vector,  unless  expression  of  such 
markers  is  dependent  on  the 
propagating  host  or  on  unique 
laboratory-controlled  conditions  or  is 
blocked  by  the  inserted  DNA. 

U-D-l-o-(4).  The  specified 
containment  shown  by  laboratory  tests 
has  been  independently  confirmed  by 
specified  tests  in  animals,  including 
primates,  and  in  other  relevant 
environments. 

II-D-l-c-(5).  The  relevant  genotypic 
and  phenotypic  traits  have  been 
indepently  confirmed. 

II-D-2.  Certification  of  Host-Vector 
Systems. 

II-D-2-a.  Responsibility.  HVl 
systems  other  than  E.  coli  K-12,  and 
HV2  and  HV3  host-vector  systems,  may 
not  be  designated  as  such  until  they 
have  been  certified  by  the  Director,  NIH. 
Application  for  certification  of  a host- 
vector  system  is  made  by  written 
application  to  the  Office  of  Recombinant 
DNA  Activities,  National  Institutes  of 
Health,  Bethesda,  Maryland  20205. 

Host-vector  systems  that  are  proposed 
for  certification  will  be  reviewed  by  the 
National  Institutes  of  Health  (NIH) 
Recombinant  DNA  Advisory  Committee 
(RAC).  (See  Section  IV-E-l-b-(l)-(c).) 
■This  will  first  involve  reviews)!  the  data 
on  construction,  properties,  and  testing 
of  the  proposed  host-vector  system  by  a 
Working  Group  composed  of  one  or 
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more  members  of  the  RAC  and  other 
persons  chosen  because  of  their 
expertise  in  evaluating  such  data.  The 
Committee  will  then  evaluate  the  report 
of  the  Working  Croup  and  any  other 
available  information  at  a regular 
meeting.  The  Director,  NIH,  is 
responsible  for  certification  after 
receiving  the  advice  of  the  RAC.  Minor 
modifications  of  existing  certiBed  host- 
vector  systems,  where  the  modifications 
are  of  minimal  or  no  consequence  to  the 
properties  relevant  to  containment  may 
be  certified  by  the  Director,  NIH, 
without  review  by  the  RAC.  (See 
Section  IV-E-l-4H3Hf)  ) 

When  new  host-vector  systems  are 
certified,  notice  of  the  certiBcation  will 
be  sent  by  the  Office  of  Recombinant 
DNA  Activities  (ORDA)  to  the  applicant 
and  to  all  Institutional  Biosafety 
Committees  (IBCs)  and  will  be 
published  in  the  Recombinant  DNA 
Technical  Bulletin.  Copies  of  a list  of  all 
currently  certified  host-vector  systems 
may  be  obtained  from  ORDA  at  any 
time. 

The  Director,  NIH,  may  at  any  time 
rescind  the  certification  of  any  host- 
vector  system.  (See  Section  IV-E-l-b- 
(3)-(i)-)  If  certiBcation  of  a host-vector 
system  is  rescinded,  NIH  will  instruct 
investigators  to  transfer  cloned  DNA 
into  a different  system,  or  use  the  clones 
at  a higher  physical  containment  level 
unless  NIH  determines  that  the  already 
constructed  clones  incorporate  adequate 
biological  containment. 

CertiBcation  of  a given  system  does 
not  extend  to  modifications  of  either  the 
host  or  vector  component  of  that  system. 
Such  modiBed  systems  must  be 
Independently  certiBed  by  the  Director, 
NIH.  If  modifications  are  minor,  it  may 
only  be  necessary  for  the  investigator  to 
submit  data  showing  that  the 
modiBcations  have  either  improved  or 
not  impaired  the  major  phenotypic  traits 
on  which  the  containment  of  the  system 
depends.  Substantial  modifications  of  a 
certiBed  system  require  the  submission 
of  complete  testing  data. 

II-D-2-b.  Data  To  Be  Submitted  for 
Certification. 

Il-D-2-b-(l).  HVl  Systems  Other  than 
E.  Co/i  K-12.  The  following  types  of  data 
shall  be  submitted,  modiBed  as 
appropriate  for  the  particular  system 
under  consideration,  (i)  A description  of 
the  organism  and  vector  the  strain's 
natural  habitat  and  growth 
requirements;  its  physiological 
properties,  particularly  those  related  to 
its  reproduction  and  survival  and  the 
mechanisms  by  which  it  exchanges 
genetic  information:  the  range  of 
organisms  with  which  this  organism 
normally  exchanges  genetic  information 
and  what  sort  of  information  is 


exchanged:  and  any  relevant 
information  on  its  pathogenicity  or 
toxicity,  (ii)  A description  of  the  history 
of  the  particular  strains  and  vectors  to 
be  used,  including  data  on  any 
mutations  which  render  this  organism 
less  able  to  survive  or  transmit  genetic 
information,  (iii)  A general  description 
of  the  range  of  experiments 
contemplated,  with  emphasis  on  the 
need  for  developing  such  an  HVl 
system. 

Il-D-2-b-{2).  HV2  systems. 
Investigators  planning  to  request  HV2 
certiBcation  for  host-vector  systems  can 
obtain  instructions  from  ORDA 
concerning  data  to  be  submitted  {33A, 
33B).  In  general,  the  following  types  of 
data  are  required;  (i)  Description  of 
construction  steps,  with  indication  of 
source,  properties,  and  manner  of 
introduction  of  genetic  traits,  (ii) 
Quantitative  data  on  the  stability  of 
genetic  traits  that  contribute  to  the 
containment  of  the  system  (iii)  Data  on 
the  survival  of  the  host-vector  system 
under  nonpermissive  laboratory 
conditions  designed  to  represent  the 
relevant  natural  environment,  (iv)  Data 
on  transmissibility  of  the  vector  and/or 
a cloned  DNA  fragment  under  both 
permissive  and  nonpermissive 
conditions,  (v)  Data  on  all  other 
properties  of  the  system  which  affect 
containment  and  utility,  including 
information  on  yields  of  phage  or 
plasmid  molecules,  ease  of  DNA 
isolation,  and  ease  of  transfection  or 
transformation,  (vi)  In  some  cases,  the 
investigator  may  be  asked  to  submit 
data  on  survival  and  vector 
transmissibility  from  experiments  in 
which  the  host-vector  is  fed  to 
laboratory  animals  (e.g.,  rodents).  Such 
in  vivo  data  may  be  required  to  conBrm 
the  validity  of  predicting  in  vivo  survival 
on  the  basis  of  in  vitro  experiments. 

Data  must  be  submitted  in  writing  to 
ORDA.  Ten  to  twelve  weeks  are 
normally  required  for  review  and 
circulation  of  the  data  prior  to  the 
meeting  at  which  such  data  can  be 
considered  by  the  RAC.  Investigators 
are  encouraged  to  publish  their  data  on 
the  construction,  properties,  and  testing 
of  proposed  HV2  systems  prior  to 
consideration  of  the  system  by  the  RAC 
and  its  subcommittee.  More  specific 
instructions  concerning  the  type  of  data 
to  be  submitted  to  NIH  for  proposed  EK2 
systems  involving  either  plasmids  or 
bacteriophage  in  E.  coli  K-12  are 
available  from  ORDA. 

Il-D-2-b-(3).  HV3  systems.  Putative 
HV3  systems  must,  as  the  Brst  step  in 
certiBcation,  be  certiBed  as  HV2 
systems.  Systems  which  meet  the 
criteria  given  above  under  Il-D-l-{c)-l, 


lI-D-l-(c)-2,  and  II-D-l-(c}-3  will  then 
be  reconunended  for  HV3  testing.  Tests 
to  evaluate  various  HV2  host-vector 
systems  for  HV3  certification  will  be 
performed  by  contractors  selected  by 
NIH.  These  contractors  will  repeat  tests 
performed  by  individuals  proposing  the 
HV2  system  and.  in  addition,  will 
conduct  more  extensive  tests  on 
conditions  likely  to  be  encountered  in 
nature.  The  genotypic  and  phenotypic 
traits  of  HV2  systems  will  be  evaluated. 
Tests  on  survival  and  transmissibility  in 
and  on  animals,  including  primates,  will 
be  performed,  as  well  as  tests  on 
survival  in  certain  specified  natural 
environments. 

Il-D-3.  Distribution  of  Certified  Host- 
Vectors.  Certified  HV2  and  HV3  host- 
vector  systems  (plus  appropriate  control 
strains)  must  be  obtained  from  the  NIH 
or  its  designees,  one  of  whom  will  be  the 
investigator  who  developed  the  system. 
NIH  shall  announce  the  availability  of 
the  system  by  publication  of  notices  in 
appropriate  journals. 

Plasmid  vectors  will  be  provided  in  a 
suitable  host  strain,  and  phage  vectors 
will  be  distributed  as  small-volume 
lysates.  If  NIH  propagates  any  of  the 
host  strains  or  phage,  a sample  will  be 
sent  to  the  investigator  who  developed 
the  system  or  to  an  appropriate 
contractor,  prior  to  distribution,  for 
verification  that  the  material  is  free  from 
contamination  and  unchanged  in 
phenotypic  properties. 

In  distributing  the  certified  HV2  and 
HV3  host-vector  systems,  NIH  or  its 
designee  will  (i)  send  out  a complete 
description  of  the  system:  (ii)  enumerate 
and  describe  the  tests  to  be  performed 
by  the  user  in  order  to  verify  important 
phenotypic  traits:  (iii)  remind  the  user 
that  any  modification  of  the  system 
necessitates  independent  approval  of 
the  system  by  the  NIH:  and  (iv)  remind 
the  user  of  responsibility  for  notifying 
ORDA  of  any  discrepancies  with  the 
reported  properties  or  any  problems  in 
the  safe  use  of  the  system. 

NIH  may  also  distribute  certified  HVl 
host-vector  systems. 

in.  Containment  Guidelines  for  Covered 
Experiments 

Part  III  discusses  experiments  covered 
by  the  Guidelines.  The  reader  must  first 
consult  Part  1,  where  listings  are  given  of 
prohibited  and  exempt  experiments. 

Containment  guidelines  for 
permissible  experiments  are  given  in 
Part  111.  For  these  experiments  no 
registration  with  the  National  Institutes 
of  Health  (NIH)  is  necessary.  However, 
for  these  experiments,  prior  to  their 
initiation,  investigators  must  submit  to 
their  Institutional  Biosafety  Committee 
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(IBC)  a registration  document  that 
contains  a description  of  (a)  the 
sourcefs)  of  DNA,  (b)  the  nature  of  the 
inserted  DNA  sequences,  (c)  the  hosts 
and  vectors  to  be  used,  (d)  whether  a 
deliberate  attempt  will  be  made  to 
obtain  expression  of  a foreign  gene  in 
the  cloning  vehicle  and  if  so,  what 
protein,  and  (e)  the  containment 
conditions  specified  by  these 
Guidelines.  This  registration  document 
must  be  dated  and  signed  by  the 
investigator  and  filed  only  with  the  local 
IBC.  The  IBC  shall  review  all  such 
proposals:  IBC  review  prior  to  initiation 
of  the  experiment  is  not  required  for 
experiments  described  in  Section  III-O. 
Prior  IBC  review  is  required  for  all  other 
experiments  described  in  the 
subsections  of  Part  III,  including  III-O-l, 
UI-0-2,  etc. 

Changes  from  the  levels  specified  in 
Part  III  for  specific  experiments  (or  the 
assignment  of  levels  to  experiments  not 
explicitly  considered  here)  may  not  be 
instituted  without  the  express  approval 
of  the  Director,  NIH.  (See  Sections  IV- 
E-l-b-(l)-(a).  IV-E-l-b-(l)-(b),  IV-E-1- 
b-(2)-(b),  IV-E-l-b-(2)-(c),  and  IV-E-1- 
M3Wb).) 

In  the  classiHcation  of  containment 
criteria  for  different  kinds  of 
recombinant  DNAs,  the  stated  levels  of 
physical  and  biological  containment  are 
minimal  for  the  experiments  designated. 
The  use  of  higher  levels  of  biological 
containment  (HV3>HV2>HVl)  is 
encouraged  if  they  are  available  and 
equally  appropriate  for  the  purposes  of 
the  experiment. 

When  the  reader  finds  that  the 
containment  level  given  for  the  same 
experiment  is  different  in  two  different 
sections  within  Part  III,  he  may  choose 
whichever  of  the  two  levels  he  wishes  to 
use  for  the  experiment. 

III-O.  Classification  of  Experiments 
Using  Certain  Host-Vector  Systems. 
Experiments  listed  in  Appendix  H may 
be  performed  at  Pi  physical 
containment.  For  these  experiments  IBC 
review  prior  to  initiation  of  the 
experiment  is  not  required. 

IIl-O-l.  Experiments  Involving  Class 
3 organisms.  Experiments  involving 
recombinant  DNA  from  Class  3 
Organisms  [1)  or  from  cells  known  to  be 
infected  with  these  agents  may  be 
conducted  at  P3  containment  in  E.  coli 
K-12  EKl  hosts  (see  Appendix  C). 
Containment  levels  for  all  other 
experiments  with  Class  3 organisms'or 
with  recombinant  DNA  which  increases 
the  virulence  and  host  range  of  a plant 
pathogen  beyond  that  which  occurs  by 
natural  genetic  exchange  will  be 
determined  by  NIH.  (See  Section  IV-E- 
l_b-2-(e)). 


III-0-2.  Experiments  Involving 
Prokaryotes  Nonpathogenic  for  Man, 
Animals  or  Plants,  and/or  Lower 
Eukaryotes  Nonpathogenic  for  Man, 
Animals  or  Plants.  Recombinant  DNA 
experiments  evolving  prokaryotes 
nonpathogenic  for  man,  animals  or 
plants,  and/or  lower  eukaryotes 
nonpathogenic  for  man,  animals  or 
plants,  and  only  DNA  from  such 
sources,  can  be  conducted  under  P3 
containment  [2A).  Lower  levels  of 
physical  containment  may  be  assigned 
by  ORDA  on  a case-by-case  basis  for 
specific  donor-recipient  combinations 
(see  Section  IV-E-l-b-(3)-(h)). 

III-A.  Classification  of  Experiments 
Using  Certain  HVl  and  HV2  Host- 
Vector  Systems.  Certain  HVl  and  HV2 
host-vector  systems  are  assigned 
containment  levels  as  specified  in  the 
subsections  of  this  Section  III-A.  Those 
so  classified  as  of  publication  of  these 
revised  Guidelines  are  listed  in 
Appendix  D.  An  updated  list  may  be 
obtained  from  the  Office  of 
Recombinant  DNA  Activities,  National 
Institutes  of  Health,  Bethesda,  Maryland 
20205. 

III-A-1.  Shotgun  Experiments.  These 
experiments  involve  the  production  of 
recombinant  DNAs  between  the  vector 
and  portions  of  the  specified  cellular 
source,  preferably  a partially  purified 
fraction.  Care  should  be  taken  either  to 
preclude  or  eliminate  contaminating 
microorganisms  before  isolating  the 
DNA. 

III-A-l-a.  Eukaryotic  DNA 
Recombinants. 

• III-A-l-a-(l).  Primates.  P2  physical 
containment  -|-  an  HV2  host-vector  or 
P3  -f-  HVl. 

III-A-l-a-(2).  Other  Mammals.  P2 
physical  containment  -|-  an  HV2  host- 
vector  or  P3  -I-  HVl. 

III-A-l-a-(3).  Birds.  P2  physical 
containment  + an  HV2  host-vector,  or 
P3  -t-  HVl. 

III-A-l-a-(4).  Cold-Blooded 
Vertebrates.  P2  physical  containment 
an  HVl  host-vector  or  Pi  -t-  HV2.  If  the 
eukaryote  is  known  to  produce  a potent 
polypeptide  toxin,  [34]  the  containment 
shall  be  increased  to  P3  -I-  HV2. 

III-A-l-a-(5).  Other  Cold-Blooded 
Animals  and  Lower  Eukaryotes.  This 
large  class  of  eukaryotes  is  divided  into 
two  groups; 

III-A-l-a-(5)-(a).  Species  that  are 
known  to  produce  a potent  polypeptide 
toxin  [34]  that  acts  in  vertebrates,  or  are 
known  pathogens  listed  in  Class  2,(1]  or 
are  known  to  carry  such  pathogens  must 
use  P3  physical  containment  -|-  an  HV2 
host-vector.  When  the  potent  toxin  is 
not  a polyJ)eptide  and  is  likely  not  to  be 
the  product  of  closely  linked  eukaryote 
genes,  containment  may  be  reduced  to 


P3-I-HV1  or  P2-(-HV2.  Species  that 
produce  potent  toxins  that  affect 
invertebrates  or  plants  but  not 
vertebrates  require  P2-(-HV2  or 
P3-I-HV1.  Any  species  that  has  a 
demonstrated  capacity  for  carrying 
particular  pathogenic  microorganisms  is 
included  in  this  group,  unless  the 
organisms  used  as  the  source  of  DNA 
have  been  shown  not  to  contain  those 
agents,  in  which  case  they  may  be 
placed  in  the  following  group.  (2A) 

III-A-l-a-(5)-(b).  The  remainder  of 
the  species  in  this  class  including  plant 
pathogenic  or  symbiotic  fungi  that  do 
not  produce  potent  toxins;  P2-)-HVl  or 
Pl-t-HV2.  However,  any  insect  in  this 
group  must  be  either  (i)  grown  under 
laboratory  conditions  for  at  least  10 
generations  prior  to  its  use  as  a source 
of  DNA,  or  (ii)  if  caught  in  the  wild,  must 
be  shown  to  be  free  of  disease-causing 
microorganisms  or  must  belong  to  a 
species  that  does  not  carry 
microorganisms  causing  disease  in 
vertebrates  or  plants.  [2A]  If  these 
conditions  cannot  be  met,  experiments 
must  be  done  under  P3-I-HV1  or 
P2-f  Hv2  containment. 

III-A-l-a-(6).  Plants.  P2  physical 
containment  -|-  an  HVl  host-vector,  or 
P1-I-HV2.  If  the  plant  source  makes  a 
potent  polypeptide  toxin,  [34]  the 
containment  must  be  raised  to  P3 
physical  containment  -t-  an  HV2  host- 
vector.  When  the  potent  toxin  is  not  a 
polypeptide  and  is  likely  not  to  be  the 
product  of  closely  linked  plant  genes, 
containment  may  be  reduced  to 
P3-f  HVl  or  P2-I-HV2.  [2A] 

III-A-l-b.  Prokaryotic  DNA 
Recombinants.  P2-I-HV1  or  PH-HV2  for 
experiments  with  phages,  plasmids  and 
DNA  from  nonpathogenic  prokaryotes 
which  do  not  produce  polypeptide 
toxins.  [34]  P3-f-HV2  for  experiments 
with  phages,  plasmids  and  DNA  from 
Class  2 agents.  [1] 

III-A-2-a.  Viruses  of  Eukaryotes 
(summary  given  in  Table  III;  see  also 
exception  given  at  asterisk  at  end  of 
Appendix  D). 

IIl-A-2-a-(l).  DNA  Viruses. 

III-A-2-a-(l)-(a).  Nontransforming 
viruses. 

III-A-2-a-(l)-(a)-(l).  Adeno- 
Associated  Viruses,  Minute  Virus  of 
Mice,  Mouse  Adenovirus  (Strain  FLJ, 
and  Plant  Viruses.  (48)  Pi  physical 
containment  -|-  and  HVl  host-vector 
shall  be  used  for  DNA  recombinants 
produced  with  (i)  the  whole  viral 
genome,  (ii)  subgenomic  DNA  segments, 
or  (iii)  purified  cDNA  copies  of  viral 
mRNA.  [37] 

III-A-2-a-(l)-(a)-(2).  Hepatitis  B. 

IIl-A-2-a-(l)-(a)-(2)-(o).  PI  physical 
containment  -t-  an  HVl  host-vector  shall 
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be  used  for  purified  subgenomic  DNA 
segments.  (58) 

IlI-A-2-a-(l}-(a)-(2)-(b).  P2  physical 
containment  + an  HV2  host-vector,  or 
P3-»-HVl.  shall  be  used  for  DNA 
recombinants  produced  with  the  whole 
viral  genome  or  with  subgenomic 
segments  that  have  not  been  purified  to 
the  extent  required  in  footnote  38. 

lU-A-2-a-{l)-{a}-{2}-{c).  P2  physical 
containment  -i-  an  HVl  host-vector  shall 
be  used  for  DNA  recombinants  derived 
from  purified  cDNA  copies  of  viral 
mRNA.  (57) 

III-A-2-a-(lHa}-{5).  Other 
Nontransforming  Members  of  Presently 
Classified  Viral  Families.  (36) 
IlI-A-2-a-{l)-{a)-{5)-{o).  Pi  physical 
containment  + an  HVl  host-vector  shall 
be  used  for  (i)  DNA  recombinants 
produced  with  purified  subgenomic 
DNA  (58)  segments  or  (fi)  purified  cDNA 
copies  of  viral  mRNA.  (57) 
lII-A-2-a-(l)-(a)-(5)^6).  Pi  physical 
containment  + an  HVl  host-vector  shall 
be  used  for  DNA  recombinants 
produced  with  the  whole  viral  genome 
or  with  subgenomic  segments  that  have 
not  been  purified  to  the  extent  required 
in  footnote  38. 

ni-A-2-a-{l)-{b).  Transforming 
Viruses.  (37 A ) 

III-A-2-a-(l)-{b)-{7).  Herpes  Saimiri, 
Herpes  Ate/es,  and  Epstein  Barr  Virus. 
(39) 

IlI-A-2-a-{l)-{b>-(lHo)-  Fl  physical 
containment  -f-  an  HVl  host-vector  shall 
be  used  for  DNA  recombinants 
produced  with  purified  nontransforming 
subgenomic  DNA  segments.  (58) 
m-A-2-a-(lHl)H7HH  P2  physical 
containment  + an  HVl  host-vector  shall 
be  used  for  (i)  DNA  recombinants 
produced  with  purified  subgenomic 
DNA  segments  containing  an  entire 
transforming  gene  [38]  or  (ii)  purified 
cDNA  copies  of  viral  mRNA.  (57) 
ni-A-2-a-(l)-(b)-(7)-(c).  P3  physical 
containment  -f  an  HVl  host-vector,  or 
P2-f  HV2.  shall  be  used  for  DNA 
recombinants  produced  with  the  whole 
viral  genome  or  with  subgenomic 
segments  that  have  not  been  purified  to 
the  extent  required  in  footnote  38. 

III-A-2-a-(lHbH2).  Other 
Transforming  Members  of  Presently 
Classified  Viral  Families.  (36) 
UI-A-2-a-(l)-(b)-(2)-(o).  Pi  physical 
containment  -f  an  HVl  host-vector  shall 
be  used  for  DNA  recombinants 
produced  with  purified  nontransforming 
subgenomic  DNA  segments.  (58) 
llI-A-2-a-(l)-(b)-(5)-(b).  K physical 
containment  -t-  an  HVl  host-vector  shall 
be  used  for  (i)  DNA  recombinants 
produced  with  the  whole  viral  genome, 

(ii)  subgenomic  DNA  segments 
containing  an  entire  transforming  gene, 

(iii)  purified  cDNA  copies  of  viral 


mRNA,  (57)  or  (iv)  subgeijomic  segments 
that  have  not  been  purified  to  the  extent 
required  in  footnote  58. 

lll-A-2-a-(2).  DNA  Transcripts  of 
RNA  Viruses. 

lII-A-2-a-(2)-(a).  Retroviruses. 
UI-A-2-a-(2)-(a)-{7).  Gibbon  Ape, 
Woolly  Monkey,  Feline  Leukemia  and 
Feline  Sarcoma  Viruses.  (39) 
llI-A-2-a-(2)-(a)-(7)-(o).  Pi  physical 
containment  + an  HVl  host-vector  shall 
be  used  for  DNA  recombinants 
produced  with  purified  nontransforming 
subgenomic  DNA  segments.  (58) 
IIl-A-2-a-(2)-(a)-(7)-(6).  K physical 
containment  + an  HVl  host-vector  shall 
be  used  for  DNA  recombinants 
produced  with  purified  subgenomic 
DNA  segments  (58)  containing  an  entire 
transforming  gene. 

IIl-A-2-a-{2)-{a)-(7)-{c).  P2  physical 
containment  -t-  an  HV2  host-vector,  or 
P3  -t-  HVl,  shall  be  used  for  DNA 
recombinants  produced  with  (i)  the 
whole  viral  genome,  (ii)  purified  cDNA 
copies  of  viral  mRNA,  (57)  or  (iii) 
subgenomic  segments  that  have  not 
been  purified  to  the  extent  required  in 
footnote  38. 

IH-A-2-a-(2)-(a)-(2).  Other  Members 
of  the  Family  Retraviridiae.  (36) 
llI-A-2-a-(2)-(a)-(5)-(a).  Pi  physical 
contairunent  -t-  an  HVl  host-vector  shall 
be  used  for  DNA  recombinants 
produced  with  purihed  nontransforming 
subgenomic  DNA  segments.  (58) 


III-A-2-a-(2)-(a)-(5)-(f)).  P2  physical 
containment  -t-  HVl  host-vector  shall  be 
used  for  DNA  recombinants  produced 
with  (i)  subgenomic  DNA  segments 
containing  an  entire  transforming  gene, 
(ii)  the  whole  viral  genome,  or  (iii) 
purified  cDNA  copies  of  viral  mRNA, 

(57)  or  (iv)  subgenomic  segments  that 
have  not  been  purified  to  the  extent 
required  in  footnote  58. 

IlI-A-2-a-(2)-{b).  Negative  Strand 
RNA  Viruses.  PI  physical  containment 
+ an  HVl  host-vector  shall  be  used  for 
DNA  recombinants  produced  with  (i) 
cDNA  copies  of  the  whole  genome,  (ii) 
subgenomic  cDNA  segments,  or  (iii) 
purified  cDNA  copies  of  viral  genome, 

(ii)  subgenomic  cDNA  segments,  or  (iii) 
purified  cDNA  copies  of  viral  mRNA. 

(57) 

IIl-A-2-a-(2}-(c).  Plus-Strand  RNA 
Viruses. 

lII-A-2-a-(2}-{c)-{7).  Types  1 and  2 
Sabin  Poliovirus  Vaccine  Strains  and 
Strain  17D  (Theiler)  of  Yellow  Fever 
Virus.  Pi  physical  containment  -t-  and 
HVl  host-vector  shall  be  used  for  DNA 
recombinants  produced  with  (i)  cDNA 
copies  of  the  whole  viral  mRNA.  (57) 
lll-A-2-a-(2)-(c)-^2).  Other  Plus- 
Strand  RNA  Viruses  Belonging  to 
Presently  Classified  Viral  Families.  (56) 
llI-A-2-a-(2)-^c)-(5)-(o).  Pi  physical 
containment  + an  HVl  host-vector  shall 
be  used  for  DNA  recombinants 
produced  with  purified  subgenomic 
cDNA  segments.  (58) 


Table  III. — Recommended  Containment  for  Cloning  of  Viral  DNA  or  cDNA  in  Certain  HVl  and 
HV2  Systems  Specified  in  Appendix  D 
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Nogobvo-Skwvl  

P1+HV1 P1+HV1 

PI  -►  HVt. 

Pkjs-Slrand  RNA. 

Typm  1 and  2 Salxn 
PoKo.  170  Yaaoar 
Few  Vaccaia 
Strains 

Other  ...._  

P1-FHV1 

Pi  4HV1  

...  . PI  f HVl. 

PI  . HVl  (59) 

P2  + HV1 
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T*M«  WX.— Recommended  Containment  for  Cloning  of  Viral  DNA  or  cDNA  in  Certain  HV1  and 
HV2  Systems  Specified  in  Appendix  O— Continued 


[S«e  t«xl  lor  full  details] 


Type  of  viral  ONA  segment  to  be  cloned 

Subganomfc  (S0) 

Genomic ' 

virus  Clast 

Nontransforming 

segment 

Soomont 
contairdrig  an 
entire 

trantfomWog 

gene 

Nonsegmented 

genome 

Segmented 

genome 

cDNA  from  viral 
mRNA  [37] 

Ooubte-Slrandad  RNA 
Plant  VIrutes+VIrolds. 

PI+HV1 

PI -f  HVl 

PI  +HV1 

PI  +HV1 

PI  +HV1 

...  Pl-t-HVI, 
...  P1+HVt 

Intracellular  Viral  DNA 

■ See  exception  given  at  aateriak  at  and  of  Appendix  D. 

ni-A-2-a-{2HcH2H^)-  P2  physical 
containment  + an  PWl  host-vector  shall 
be  used  for  DNA  recombinants 
produced  with  (i]  cDNA  copies  of  the 
whole  genome,  or  (ii)  purified  cDNA 
copies  of  viral  mRNA.  (57) 

III-A-2-a-(2)-{d).  Double-Stranded 
Segmented  RNA  Viruses.  PI  physical 
containment  -t-  an  HVl  host-vector  shall 
be  used  for  DNA  recombinants 
produced  with  (i)  mixtures  of 
subgenomic  cDNA  segments,  (ii)  a 
specific  subgenomic  cDNA  segment,  or 
(iii)  purified  cDNA  copies  of  viral 
mRNA.  (57) 

in-A-2-a-^2)-(e).  RNA  Plant  Viruses 
and  Plant  Viroids.  [4B)  PI  physical 
containment  an  HVl  host-vector  shall 
be  used  for  DNA  recombinants 
produced  with  (i)  cDNA  copies  of  the 
whole  viral  genome,  (ii)  subgenomic 
cDNA  segments,  or  (iii)  puriHed  cDNA 
copies  of  viral  mRNA.  (57) 

ni-A-2-a-(3).  Intracellular  Viral 
DNA.  Physical  and  biological 
containment  specifled  for  shotgun 
experiments  with  eukaryotic  cellular 
DNA  [see  Section  IIl-A-(l)-(a)]  shall  be 
used  for  DNA  recombinants  produced 
with  integrated  viral  DNA  or  viral 
genomes  present  in  infected  cells. 

III-A-2-a-b.  Eukaryotic  Organelle 
DNAs.  P2  physical  containment  -|-  an 
HVl  host-vector,  or  P1-I-HV2,  for 
mitochondrial  or  chloroplast  DNA  from 
eukaryotes  when  the  organelle  DNA  has 
been  obtained  from  isolated  organelles. 
Otherwise,  the  conditions  given  for 
shotgun  experiments  apply. 

III-A-2-C.  Prokaryotic  Plasmid  and 
Phage  DNAs.  The  containment  levels 
required  for  shotgun  experiments  with 
DNA  from  prokaryotes  apply  to  their 
plasmids  or  phages  (See  Section 
UI-A-l-b.) 

III-A-3.  Lowering  of  Containment 
Levels  for  Characterized  or  Purified 
DNA  Preparations  and  Clones.  Many  of 
the  risks  which  might  conceivably  arise 
from  some  types  of  recombinant  DNA 
experiments,  particularly  shotgun 
experiments,  would  result  from  the 
inadvertent  cloning  of  a harmful 
sequence.  Therefore,  in  cases  where  the 
risk  of  inadvertently  cloning  the 


“wrong”  DNA  is  reduced  by  prior 
enrichment  for  the  desired  piece,  or  in 
which  a clone  made  from  a random 
assortment  of  DNAs  has  been  purified 
and  the  absence  of  harmful  sequences 
established,  the  containment  conditions 
for  further  work  may  be  reduced.  The 
following  section  outlines  the 
mechanisms  for  such  reductions. 

III-A-3-a.  Purified  DNA  Other  than 
Plasmids,  Bacteriophages,  and  Other 
Viruses.  The  formation  of  DNA 
recombinants  from  cellular  DNAs  that 
have  been  purified  [41]  and  in  which  the 
absence  of  harmful  sequences  has  been 
established  [3]  can  be  carried  out  under 
lower  containment  conditions  than  used 
for  the  corresponding  shotgun 
experiment.  [42]  The  containment  may 
be  decreased  one  step  in  physical 
containment  (P4,  P3;  P3,  P2;  P2,  Pi)  while 
maintaining  the  biological  containment 
specified  for  the  shotgun  experiment,  or 
one  step  in  biological  containment  (HV3; 
HV2;  HV2;  HVl)  while  maintaining  the 
specified  physical  containment.  The 
Institutional  Biosafety  Committee  (IBC) 
must  review  such  a reduction  and  the 
approval  of  the  IBC  and  of  the  NIH  must 
be  secured  before  such  a reduction  may 
be  put  into  effect.  IBC  approval  is 
sufficient  for  such  a reduction  except  for 
any  lowering  of  containment  under 
Section  III-A-3  to  levels  below 
Pi -I- HVl,  which  requires  prior  NIH 
approval.  (See  Section  IV-E-l-b-(3)- 
(e).) 

III-A-3-b.  Characterized  Clones  of 
DNA  Recombinants.  When  a cloned 
DNA  recombinant  has  been  rigorously 
characterized  and  the  absence  of 
harmful  sequences  has  been  established 
(5),  experiments  involving  this 
recombinant  DNA  may  be  carried  out 
under  lower  containment  conditions. 
Institutional  Biosafety  Committees 
(IBCs)  may  give  approval  for  a single- 
step  reduction  in  physical  or  biological 
containment  on  receipt  of  evidence  of 
characterization  of  a clone  derived  from 
a shotgun  experiment  and  its  probable 
freedom  from  harmful  genes.  IBC 
approval  is  sufficient  for  such  a 
reduction  except  for  any  lowering  of 
containment  under  Section  III-A-3-b  to 


levels  below  Pi -i- HVl,  or  reduction  of 
containment  levels  by  more  than  one 
step,  which  also  requires  prior  NIH 
approval.  (See  Section 
IV-E-l-b-3-(e).) 

IIl-B.  Experiments  with  Prokaryotic 
Host-  Vectors  Other  Than  E.  coli  K-12. 

IIl-B-1.  HVl  and  HV2  Systems. 

Certain  certified  HVl  and  HV2  host- 
vector  systems  appear  in  Appendix  D. 
The  containment  levels  for  these 
systems  are  given  in  the  subsections  of 
Section  IIl-A.  Other  systems  in  the 
future  may  be  certified  as  HVl  and  HV2. 
At  the  time  of  certification,  the 
classification  of  containment  levels  for 
experiments  using  them  will  be  assigned 
by  NIH. 

III-B-2.  Return  of  DNA  Segments  to 
Prokaryotic  Non-HVl  Host  of  Origin. 
Certain  experiments  involving  those 
prokaryotes  that  exchange  genetic 
information  with  E coli  by  known 
physiological  processes  will  be  exempt 
from  these  Guidelines  if  they  appear  on 
the  “list  of  exchangers"  set  forth  in 
Appendix  A (see  Section  I-E-4).  For  a 
prokaryote  which  can  exchange  genetic 
information  [35]  with  E.  coli  under 
laboratory  conditions  but  which  is  not 
on  the  list  (Host  A),  the  following  type  of 
experiment  may  be  carried  out  under  Pi 
conditions  without  Host  A having  been 
approved  as  an  HVl  host:  DNA  from 
Host  A may  be  inserted  into  a vector 
and  propagated  in  E.  coli  K-12. 
Subsequently,  this  recombinant  DNA 
may  be  returned  to  Host  A by 
mobilization,  transformation,  or 
transduction  and  may  then  be 
propagated  in  Host  A in  any  desired 
vector  under  Pi  conditions. 

For  a prokaryote  which  does  not 
exchange  genetic  information  with  E. 
coli  (Host  B),  the  following  type  of 
experiment  may  be  carried  out  without 
Host  B having  been  approved  as  an  HVl 
host:  DNA  from  Host  B may  be  inserted 
into  a vector  and  propagated  in  E.  coli 
K-12.  Subsequently,  this  recombinant 
DNA  may  be  returned  to  Host  B and 
propagated  in  Host  B under  Pi 
conditions.  [43) 

III-B-3.  Non-HVl  Systems. 
Containment  levels  for  other  classes  of 
experiments  involving  non-HVl  systems 
may  be  approved  by  the  Director,  NIH. 
(See  Sections  IV-E-l-b-(l)-(b).  IV-E-1- 
b-(2)-(c),  and  IV-E-l-b-(3)-(b).y 

III-C.  Experiments  with  Eukaryotic 
Host-Vectors. 

III-C-1.  Vertebrate  Host-Vector 
Systems.  (44)  The  subsections  of 
Sections  III-C-1  -a,  -b,  -c  and  -d 
involve  the  use  of  specific  viral  vectors, 
namely  polyoma,  SV40,  human 
adenoviruses  2 and  5,  and  mouse 
adenovirus  strain  FL,  respectively.  The 
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subsections  of  Section  Ill-C-l-e  Involve 
the  use  of  all  viral  vectors  including  the 
speciHc  viral  vectors  considered  in  the 
subsections  of  Sections  III-C-1  -a,  -b,  -c 
and  -d.  as  well  as  any  other  viral  vector. 
When  the  reader  finds  that  the 
containment  level  given  for  a specific 
experiment  in  a subsection  of  Section 

III- C-l-e  is  different  from  the 
containment  level  given  in  a subsection 
of  Section  IH-C-l  -a.  -b.  -c.  or  -d,  he 
may  choose  which  of  the  two 
containment  levels  he  wishes  to  use  for 
the  experiment. 

lll-<>l-a.  Polyoma  Virus. 

IU-C-l-a-{l).  Productive  Virus-Cell 
Interactions. 

III-C-l-a-{l  )-(*)•  Defective  or  whole 
polyoma  virus  genomes,  with 
appropriate  helper,  if  necessary,  can  be 
used  in  P2  conditions  to  propagate  DNA 
sequences: 

IlI-C-l-a-{lHaHl)-  fron'  bacteria  of 
Class  1 or  Class  2 (i)  or  their  phages  or 
plasmids,  except  for  those  that  produce 
potent  polypeptide  toxins;  [34] 

IIl-C-l-a-{lH«H^-  from  mice; 
Ill-C-l-a-(lHaH'3)-  fro™  eukaryotic 
organisms  that  do  not  produce  potent 
polypeptide  toxins.  (34)  provided  that 
the  DNA  segment  is  >9^  pure. 

ni-C-l-a-(l)-{b}.  Defective  polyoma 
genomes,  with  appropriate  helper,  if 
necessary,  can  be  used  in  P2  conditions 
for  shotgun  experiments  to  propagate 
DNA  sequences  from  eukaryotic 
organisms  that  do  not  produce  potent 
polypeptide  toxins.  [34] 

lII-C-l-a-{l)-{c).  Whole  virus 
genomes  with  appropriate  helper,  if 
necessary,  can  be  used  in  P3  conditions 
for  shotgun  experiments  to  propagate 
DNA  sequences  from  eukaryotic 
organisms  that  do  not  produce  potent 
polypeptide  toxins.  (34) 

IIl-C-l-a-(lHd).  Experiments 
involving  the  use  of  defective  polyoma 
virsu  genomes  to  propagate  DNA 
sequences  from  eukaryotic  viruses  will 
be  evaluated  by  NIH  on  a case-by-case 
basis  (45)  and  will  be  conducted  under 
the  prescribed  physical  and  biological 
containment  conditions.  (See  Section 

IV- E-l-b-(3)-(c).) 

ID-C-1-^2).  Nonproductive  Virus- 
Cell  Interactions.  Defective  or  whole 
polyoma  virus  genomes  can  be  used  as 
vectors  in  P2  conditions  when 
production  of  viral  particles  cannot 
occur  (e.g.,  transformation  of 
nonpermissive  cells  or  propagation  of  an 
unconditionally  defective  recombinant 
genomes  in  the  absence  of  helper), 
provided  the  inserted  DNA  sequences 
are  not  derived  from  eukaryotic  viruses. 
In  the  latter  case,  such  experiments  will 
be  evaluated  by  NIH  on  a case-by-case 
basis  (45)  and  will  be  conducted  under 
the  prescribed  physical  and  biological 


containment  conditions.  (See  Section 
rV-E-l-b-(3Hc).) 

Ill-C-l-b.  Simian  Virus  40. 

III-C-l-b-{l).  Productive  Virus-Cell 
Interactions. 

IlI-C-l-MlHa).  SV40  DNA. 
rendered  unconditionally  defective  by  a 
deletion  in  an  essential  gene,  with 
appropriate  helper,  can  be  used  in  P2 
conditions  to  propagate  DNA  sequences 
from: 

III-C-l-b-(l)-(a)-(7).  Bacteria  of 
Class  1 or  Class  2,  [1]  or  their  phages  or 
plasmids,  except  for  those  that  produce 
potential  polypeptide  toxins;  (34) 

IIl_C-l-b-(l)-(a)-{2).  Uninfected 
African  green  monkey  kidney  cell 
cultmes. 

m-C-l-b-(lHb).  SV40  DNA, 
rendered  unconditionally  defective  by  a 
deletion  in  an  essential  gene,  with  an 
appropriate  helper,  can  be  used  in  P3 
conditions  to  propagate  DNA  sequences 
from  eukaryotic  organisms  that  do  not 
produce  potent  polypeptide  toxins  (34) 
(shotgun  experiments  or  purified  DNA). 

m-i-l-b^l)-(c).  Experiments 
involving  the  use  of  defective  SV40 
genomes  to  propagate  DNA  sequences 
from  eukaryotic  viruses  will  be 
evaluated  by  NIH  on  a case-by-case 
basis  (45)  and  will  be  conducted  under 
the  prescribed  physical  and  biological 
containment  conditions.  (See  Section 
IV-E-l-tH3}-(c).) 

III-C-l-b-(2).  Nonproductive  Virus- 
Cell  Interactions.  Defective  or  whole 
SV40  genomes  can  be  used  as  vectors  in 
F*2  conditions  when  production  of  viral 
particles  cannot  occur  (e.g., 
transformation  of  nonpermissive  cells  or 
propagation  of  an  unconditionally 
defective  recombinant  genome  in  the 
absence  of  helper),  provided  the 
inserted  DNA  sequences  are  not  derived 
from  eukaryotic  viruses.  In  the  latter 
case,  such  experiments  will  be 
evaluated  by  NIH  on  a case-by-case 
basis  (45)  and  will  be  conducted  under 
the  prescribed  physical  and  biological 
containment  conditions.  (See  Section 
IV-E-l-b-(3}-(c).) 

III-C-l-c.  Human  Adenoviruses  2 and 
5. 

ni-C-l-c-{l).  Productive  Virus-Cell 
Interactions. 

IlI-C-l-c-{l)-(a).  Human 
adenoviruses  2 and  5,  rendered 
unconditionally  defective  by  deletion  of 
at  least  two  essential  genes,  with 
appropriate  helper,  can  be  used  in  P3 
conditions  to  propagate  DNA  sequences 
from: 

Ill-C-l-c-(l)-(a)-(7).  Bacteria  of  Class 
1 or  Class  2 (7)  or  their  phages  or 
plasmids  except  for  those  that  produce 
potent  polypeptide  toxins;  (34) 

llI-C-l-c-(l)-(a)-(2).  Eukaryotic 
organisms  that  do  not  produce  potent 


polypeptide  toxins  (34)  (shotgim 
experiments  or  purified  DNA). 

III-C-l-c-(l)-^b)  Experiments 
involving  the  use  of  unconditionally 
defective  human  adenovirus  2 and  5 
genomes  to  propagate  DNA  sequences 
from  eukaryotic  viruses  will  be 
evaluated  by  NIH  on  a case-by-case 
basis  (45)  and  will  be  conducted  under 
the  prescribed  physical  and  biological 
containment  conditions.  (See  Section 
lV-E-l-b-(3)-(c).) 

IIl-C-l-c-(2).  Nonproductive  Virus- 
Cell  Interactions.  Defective  or  whole 
human  adenovirus  2 and  5 genomes  can 
be  used  as  vectors  in  P2  conditions 
when  production  of  viral  particles 
cannot  occur  (e.g.,  transformation  of 
nonpermissive  cells  or  propagation  of  an 
unconditionally  defective  recombinant 
genome  in  the  absence  of  helper), 
provided  the  inserted  DNA  sequences 
are  not  derived  from  eukaryotic  viruses. 
In  the  latter  case,  such  experiments  will 
be  evaluated  by  NIH  on  a case-by-case 
basis  (45)  and  will  be  conducted  under 
the  prescribed  physical  and  biological 
containment  conditions.  (See  Section 
IV-E-l-b-{3Hc).) 

lll-C-l-d.  Murine  Adenovirus  Strain 
FL. 

III-C-l-d-(l).  Productive  Virus-Cell 
Interactions. 

III-C-l-d-(l)-(a).  Unconditionally 
defective  murine  adenovirus  strain  FL 
genomes,  with  appropriate  helper,  can 
be  used  in  P2  conditions  to  propagate 
DNA  sequences  from: 
IIl-C-l-d-(lHaH^)-  bacteria  of  Class 
1 or  Class  2 (7)  or  their  phages  or 
plasmids  except  for  those  that  produce 
potent  polypeptide  toxins;  (34) 

III-C-l-d-(l)-(a)-(2).  eukaryotic 
organisms  that  do  not  produce  potent 
polypeptide  toxins  (34)  (shotgun 
experiments  or  purified  DNA). 

III-C-l-d-(lHb).  Experiments 
involving  the  use  of  whole  murine 
adenovirus  strain  FL  genomes  to 
propagate  DNA  sequences  from 
prokaryotic  or  eukaryotic  organisms  will 
be  evaluated  by  NIH  on  a case-by-case 
basis  (45)  and  will  be  conducted  under 
the  prescribed  physical  and  biological 
containment  conditions.  (See  Section 
IV-E-l-M3)-(c).) 

IIl-C-l-^l)-^c).  Experiments 
involving  the  use  of  unconditionally 
defective  murine  adenovirus  strain  FL 
genomes  to  propagate  DNA  sequences 
from  eukaryotic  viruses  will  be 
evaluated  by  NIH  on  a case-by-case 
basis  (45)  and  will  be  conducted  under 
the  prescribed  physical  and  biological 
containment  conditions.  (See  Section 
IV-E-l-b-(3)-(c).) 

III-C-l-d-(2).  Nonproductive  Virus- 
Cell  Interactions.  Defective  or  whole 
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murine  adenovirus  strain  FL  genomes 
can  be  used  as  vectors  in  P2  conditions 
when  production  of  viral  particles 
cannot  occur  (e.g.,  transformation  of 
nonpermissive  cells  or  propagation  of  an 
unconditionally  defective  recombinant 
genome  in  the  absence  of  helper), 
provided  the  inserted  DNA  sequences 
are  not  derived  from  eukaryotic  viruses. 
In  the  latter  case,  such  experiments  will 
be  evaluated  by  NIH  on  a case-by-case 
basis  [45)  and  will  be  conducted  under 
the  prescribed  physical  and  biological 
containment  conditions.  (See  Section 
IV-E-l-b-(3Hc).) 

Ill-C-l-e.  All  Viral  Vectors. 

Ill-C-l-e-(l).  Other  experiments 
involving  eukaryotic  virus  vectors  can 
be  done  as  follows: 

III-C-l-e-(l)-(a).  Recombinant  DNA 
molecules  containing  no  more  than  two- 
thirds  of  the  genome  of  any  eukaryotic 
virus  [alt  viruses  from  a single  Family 
[36)  being  considered  indentical  [50)] 
may  be  propagated  and  maintained  in 
cells  in  tissue  culture  using  Pi 
containment.  For  such  experiments,  it 
must  be  shown  that  the  cells  lack  helper 
virus  for  the  specific  Families  of 
defective  viruses  being  used.  The  DNA 
may  contain  fragments  of  the  genomes 
of  viruses  from  more  than  one  Family 
but  each  fragment  must  be  less  than 
two-thirds  of  a genome. 

III-C-l-e-(l)-(b).  Recombinants  with 
less  than  two-thirds  of  the  genome  of 
any  eukaryotic  virus  may  be  rescued 
with  helper  virus  using  P2  containment 
if  wild  type  strains  of  the  virus  are  CDC 
Class  1 or  2 agents,  or  using  P3 
containment  if  wild  type  strains  of  the 
virus  are  CDC  class  3 agents  (2). 

Ill-C-l-e-(2).  Experiments  involving 
the  use  of  other  whole  or  defective  virus 
genomes  to  propagate  DNA  sequences 
from  prekaryotic  or  eukaryotic 
organisms  (and  viruses),  or  as  vectors  to 
transform  nonpermissive  cells,  will  be 
evaluated  by  NIH  on  a case-by-case 
basis  [45)  and  will  be  conducted  under 
the  prescribed  physical  and  biological 
containment  conditions.  (See  Section 
IV-E-l-b-(3)-(c).) 

NIH  will  also  reveiw  on  a case-by- 
case basis  [45]  all  experiments  involving 
the  use  of  virus  vectors  in  animals  and 
will  prescribe  the  physical  and 
biological  containment  conditions 
appropriate  for  such  studies.  (See 
Section  IV-E-l-b-(3)-(c).) 

Ill-C-l-f.  Nonviral  Vectors. 

Organelle,  plasmid,  and  chromosomal 
DNAs  may  be  used  as  vectors.  DNA 
recombinants  formed  between  such 
vectors  and  host  DNA,  when  propagated 
only  in  that  host  (or  a closely  related 
strain  of  the  same  species),  are  exempt 
from  these  Guidelines  (see  Section  I-E). 
DNA  recombinants  formed  between 


such  vectors  and  noiiviral  DNA  from 
cells  other  than  the  host  species  require 
only  PI  physical  containment  for  cells  in 
culture  since  vertebrate  cells  in  tissue 
culture  inherently  exhibit  a very  high 
level  of  containment.  Recombinants 
involving  viral  DNA  or  experiments 
which  require  the  use  of  the  whole 
animals  will  be  evaluated  by  NIH  on  a 
case-by-case  basis. (45) 

III-C-2.  Invertebrate  Host-Vector 
Systems. 

III-C-2-a.  Insect  Viral  Vectors.  As 
soon  as  information  becomes  available 
on  the  host  range  restrictions  and  on  the 
infectivity,  persistence,  and  integration 
of  the  viral  DNA  in  vertebrate  and 
invertebrate  cells,  experiments  involving 
the  use  of  insect  viruses  to  propagate 
DNA  sequences  will  be  evaluated  by 
NIH  on  a case-by-case  [45)  and  will  be 
conducted  under  the  recommended 
physical  containment  conditions.  (See 
Section  IV-E-l-b-(3)-(c).) 

III-C-2-b.  Nonviral  Vectors. 

Organelle,  plasmid,  and  chromosomal 
DNAs  may  be.used  as  vectors.  DNA 
recombinants  formed  between  such 
vectors  and  host  DNA,  when  propagated 
only  in  that  host  (or  a closely  related 
strain  of  the  same  species),  are  exempt 
from  these  Guidelines  (see  Section  I-E). 
DNA  recombinants  formed  between 
such  vectors  and  DNA  from  cells  other 
than  the  host  species  require  Pi  physical 
containment  for  invertebrate  cells  in 
culture  since  invertebrate  cells  in  culture 
inherently  exhibit  a very  high  level  of 
containment.  Experiments  which  require 
the  use  of  whole  animals  will  be 
evaluated  by  NIH  on  a case-by-case 
basis.  [45) 

III-C-3.  Plant  Viral  Host-Vector 
Systems.  [48)  The  DNA  plant  viruses 
which  could  currently  serve  as  vectors 
for  cloning  genes  in  plants  and  plant  cell 
protoplasts  are  Cauliflower  Mosaic 
Virus  (CaMV)  and  its  close  relatives 
[2A)  which  have  relaxed  circular 
double-stranded  DNA  genomes  with  a 
molecular  weight  of  4.5  X 10  ®,  and  Bean 
Golden  Mosaic  Virus  (BGMV)  and 
related  viruses  with  small  (<10® 
daltons)  single-stranded  DNA  genomes. 
CaMV  is  spread  in  nature  by  aphids,  in 
which  it  survives  for  a few  hours. 
Spontaneous  mutants  of  CaMV  which 
lack  a factor  essential  for  aphid 
transmission  arise  frequently.  BGMV  is 
spread  in  nature  by  whiteflies,  and 
certain  other  single-stranded  DNA  plant 
viruses  are  transmitted  by  leafhoppers. 

The  DNA  plant  viruses  have  narrow 
host  ranges  and  are  relatively  difficult  to 
transmit  mechanically  to  plants.  For  this 
reason,  they  are  most  unlikely  to  be 
accideritally  transmitted  from  spillage  of 
purified  virus  preparations. 


When  these  viruses  are  used  as 
vectors  in  intact  plants,  or  propagative 
plant  parts,  the  plants  shall  be  grown 
under  Pi  conditions — that  is,  in  either  a 
limited  access  greenhouse  or  plant 
growth  cabinet  which  is  insect- 
restrictive,  preferably  with  positive  air 
pressure,  [2A)  and  in  which  an  insect 
fumigation  regime  is  maintained.  Soil, 
plant  pots,  and  unwanted  infected 
materials  shall  be  removed  from  the 
greenhouse  or  cabinet  in  sealed  insect- 
proof  containers  and  sterilized.  It  is  not 
necessary  to  sterilize  run-off  water  from 
the  infected  plants,  as  this  is  not  a 
plausible  route  for  secondary  infection. 
When  the  viruses  are  used  as  vectors 
tissue  cultures  or  in  small  plants  in 
axenic  cultures,  no  special  containment 
is  neccessary.  Infected  plant  materials 
which  have  to  be  removed  from  the 
greenhouse  or  cabinet  for  futher 
research  shall  be  maintained  under 
insect-restrictive  conditions.  These 
measures  provide  an  entirely  adequate 
degree  of  containment. 

They  are  similar  to  those  required  in 
many  countries  for  licensed  handling  of 
“exotic”  plant  viruses. 

The  viruses  or  their  DNA  may  also  be 
useful  as  vectors  to  introduce  genes  into 
plant  protoplasts.  The  fragility  of  plant 
protoplasts  combined  with  the 
properties  of  the  viruses  provides 
adequate  safety.  Since  no  risk  to  the 
environment  from  the  use  of  the  DNA 
plant  virus/protoplast  system  is 
envisaged,  no  special  containment  is 
necessary,  except  as  described  in  the 
following  paragraph. 

Experiments  involving  the  use  of  plant 
genomes  to  propagate  DNA  sequences 
from  eukaryotic  viruses  will  be 
evaluated  by  NIH  on  a case-by-case 
basis  [45)  and  will  be  conducted  under 
the  prescribed  physical  and  biological 
containment  conditions.  (See  Section 
IV-E-l-b-(3)-(o).) 

IIl-C-4.  Plant  Host-Vector  Systems 
Other  than  Viruses.  (48)  Organelle, 
plasmid,  and  chromosomal  DNAs  may 
be  used  as  vectors.  DNA  recombinants 
formed  between  such  vectors  and  host 
DNA,  when  propagated  only  in  that  host 
(or  a closely  related  strain  of  the  same 
species),  are  exempt  from  these 
Guidelines  (See  Section  I-E).  DNA 
recombinants  formed  between  such 
vectors  and  DNA  from  cells  other  than 
the  host  species  require  P2  physical 
containment.  The  development  of  host- 
vector  systems  that  exhibit  a high  level 
of  biological  containment,  such  as  those 
using  protoplasts  or  undifferentiated 
cells  in  culture,  permit  [2A)  a decrease 
in  the  physical  containment  to  Pi. 

Intact  plants  or  propagative  plant 
parts  which  cannot  be  grown  in  a 
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standard  P2  laboratory  because  of  their 
large  size  may  be  grown  under  the  Pi 
I conditions  describe  above  in  Section 
Ul-C-3,  except  that  (i)  sterilization  of 
run-off  water  is  required  where  this  is  a 
plausible  route  for  secondary  infection 
and  (ii)  the  standard  P2  practices  are 
adopted  for  microbiological  work,  and 
(iii)  negative  air  pressure  should  be 
employed  in  the  greenhouse  or  growth 
chamber  when  infectious  agents  are 
used  which  generate  airborne 
propagules. 

lU-C-S.  Fungal  or  Similar  Lower 
Eukaryotic  Host-  Vector  Systems. 

Certain  certified  HVl  and  HV2  host- 
vector  systems  appear  in  Appendix  D. 
The  containment  levels  for  these 
systems  are  given  in  the  subsections  of 
Section  Ill-A.  Other  systems  in  the 
future  may  be  certified  as  HVl  and  HV2. 
At  the  time  of  certification,  they  may  be 
added  to  appendix  D (and  thus  the 
containment  levels  for  their  use  will  be 
those  of  the  subsections  of  Section  III- 
A).  Alternatively,  at  the  time  of  their 
certification,  another  classification  of 
containment  levels  for  experiments 
using  them  may  be  assigned  by  NIH. 

In  addition  to  the  experiments 
described  above,  the  following 
experiments  may  be  carried  out  without 
the  eukaryotic  host  (Host  C)  having 
been  approved  as  an  HVl  host:  DNA 
from  Host  C may  be  inserted  into  a 
vector  and  propagated  in  E coli  K-12. 
Subsequently,  this  recombinant  DNA 
may  be  returned  to  Host  C and 
propagated  there  under  Pi  conditions. 
(4J)  Containments  levels  for  other 
classes  of  experiments  involving  non- 
HVl  systems  may  be  expressly 
approved  by  the  Director,  NIH.  (see 
Sections  IV-E-l-b-(l>-0)).  IV-E-l-b- 
(2Hc).  and  IV-E-l-lH3Hb).) 

Ill-C-e.  Return  of  DNA  Segments  to  a 
Higher  Eukaryotic  Host  of  Origin.  DNA 
from  a higher  eukaryote  (Host  D)  may 
be  inserted  into  a vector  and  propagated 
in  E.  coli  K-12.  Subsequently,  this 
recombinant  DNA  may  be  returned  to 
Host  D and  propagated  under  conditions 
of  physical  containment  comparable  to 
Pi  and  appropriate  to  the  organism 
under  study.  [2A) 

ni-C-7.  Transfer  of  Cloned  DNA 
Segments  to  Eukaryotic  Organisms. 

IU-C-7-a.  Transfer  to  Non-human 
Vertebrates.  DNA  from  any 
nonprohibited  source  (Section  I-D], 
except  for  greater  than  one  quarter  of  a 
eukaryotic  viral  genome,  which  has 
been  doned  and  propagated  in  E.  coli 
K-12,  may  be  transferred  with  the  E.  coli 
vector  used  for  cloning  to  any 
eukaryotic  cells  in  culture  or  to  any  non- 
human vertebrate  organism  and 
propagated  under  conditions  of  physical 
containment  comparable  to  Pi  and 
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appropriate  to  the  organism  under  study 
(2A).  Transfers  to  any  other  host  will  be 
considered  by  the  RAC  on  a case-by- 
case basis  (45). 

llI-C-7-b.  Transfer  to  Higher  Plants. 
DNA  from  any  nonprohibited  source 
(Section  I-D]  which  has  been  cloned 
and  propagated  in  E.  coli  K-12  or  S. 
cerevisiae,  may  be  transferred  with  the 
E.  coli  or  S.  cerevisiae  vector  used  for 
cloning  to  any  higher  plant  organisms 
(Angiosperms  and  Gymnosperms)  and 
propagated  under  conditions  of  physical 
containment  comparable  to  Pi  and 
appropriate  to  the  organism  under  study 
(2A).  Intact  plants  or  propagative  plant 
parts  may  be  grown  under  Pi  conditions 
described  under  Section  IU-C-3. 
Containment  must  be  modified  to  ensure 
that  the  spread  of  pollen,  seed  or  other 
propagules  is  prevented.  This  can  be 
accompanied  by  conversion  to  negative 
pressure  in  the  growth  cabinet  or 
greenhouse  or  by  physical  entrapment 
by  “bagging”  or  reproductive  structures. 
Transfers  to  any  other  plant  organisms 
will  be  considered  on  a case-by-case 
basis  (45). 

IIl-D.  Complementary  DNAs.  Specific 
containment  levels  are  given  in  Section 
IU-A-2-a  (see  also  last  column  of  Table 
III)  for  complementary  DNA  (cDNA)  of 
viral  mRNA.  For  the  other  Sections  of 
the  Guidelines,  where  applicable, 
cDNAs  synthesized  in  vitro  are  included 
within  each  of  the  above  classifications. 
For  example,  cDNAs  formed  from 
cellular  RNAs  that  are  not  purified  and 
characterized  are  included  under  lU-A- 
1.  shotgun  experiments;  cDNAs  formed 
from  puriHed  and  characterized  RNAs 
are  included  under  lIl-A-3;  etc. 

Due  to  the  possibility  of  nucleic  acid 
contamination  of  enzyme  preparations 
used  in  the  preparation  of  cDNAs,  the 
investigator  must  employ  purified 
enzyme  preparations  that  are  free  of 
viral  nudeic  acid. 

III-E.  Synthetic  DNAs.  If  the  synthetic 
DNA  segment  is  likely  to  [2A]  yield  a 
potentially  harmful  polynucleotide  or 
polypeptide  (e.g.,  a toxin  or  a 
pharmacologically  active  agent),  the 
containment  conditions  must  be  as 
stringent  as  would  be  used  for 
propagating  the  natural  DNA 
counterpart. 

If  the  synthetic  DNA  sequence  codes 
for  a a harmless  product  {2A)  it  may  be 
propagated  at  the  same  containment 
level  as  its  purified  natural  DNA 
counterpart.  For  example,  a synthetic 
DNA  segment  which  corresponds  to  a 
nopharmful  gene  of  birds,  to  be 
propagated  in  saccharomyces 
cerevisiae,  would  require  P2  physical 
containment  plus  an  HVl  host-vector,  or 
Pl-t-HV2. 


If  the  synthetic  DNA  segment  is  not 
expressed  in  vivo  as  a polynucleotide  or 
polypeptide  product,  the  organisms 
containing  the  recombinant  DNA 
molecule  are  exempt  (4)  from  the 
Guidelines. 

IV.  Roles  and  Responsibilities 

IV-A.  Policy.  Safety  in  activities 
involving  recombinant  DNA  depends  on 
the  individual  conducting  them.  The 
Guidelines  cannot  anticipate  every 
possible  situation.  Motivation  and  good 
judgement  are  the  key  essentials  to 
protection  of  health  and  the 
environment. 

The  Guidelines  are  intended  to  help 
the  Institution,  the  Institutional 
Biosafety  Committee  (IBC),  the 
Biological  Safety  Officer,  and  the 
Principal  Investigator  determine  the 
safeguards  that  should  be  implemented. 
These  Guidelines  will  never  be  complete 
or  final,  since  all  conceivable 
experiments  involving  recombinant 
DNA  cannot  be  foreseen.  Therefore,  it  is 
the  responsibility  of  the  Institution  and 
those  associated  with  it  to  adhere  to  the 
purpose  of  the  Guidelines  as  well  as  to 
their  specifics. 

Each  Institution  (and  the  IBC  acting 
on  its  behalf)  is  responsible  for  ensuring 
that  recombinant  DNA  activities  comply 
with  the  Guidelines.  General  recognition 
of  institutional  authority  and 
responsibility  properly  establishes 
accountability  for  safe  conduct  of  the 
research  at  the  local  level. 

The  following  roles  and 
responsibilities  constitute  an 
administrative  framework  in  which 
safety  is  an  essential  and  integral  part  of 
research  involving  recombinant  DNA 
molecules.  Further  clarifications  and 
interpretations  of  roles  and 
responsibilities  will  be  issued  by  NIH  as 
necessary. 

IV-B.  General  Applicability.  The 
Guidelines  are  applicable  to  all 
recombinant  DNA  research  within  the 
United  States  or  its  territories  which  is 
conducted  at  or  sponsored  by  an 
Institution  that  receives  any  support  for 
recombinant  DNA  research  from  NIH. 
This  includes  research  performed  by 
NIH  directly. 

An  individual  receiving  support  for 
research  involving  recombinant  DNA 
must  be  associated  with  or  sponsored 
by  an  Institution  that  can  and  does 
assume  the  responsibilities  assigned  in 
these  Guidelines. 

The  Guidelines  are  also  applicable  to 
projects  done  abroad  if  they  are 
supported  by  NIH  funds.  If  the  host 
country,  however,  has  established  rules 
for  the  conduct  of  recombinant  DNA 
projects,  then  a certificate  of  compliance 
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with  those  rules  may  be  submitted  to 
NIH  in  lieu  of  compliance  with  the  NIH 
Guidelines.  NIH  reserves  the  right  to 
withhold  funding  if  the  safety  practices 
to  be  employed  abroad  are  not 
reasonably  consistent  with  the  NIH 
Guidelines. 

IV-C.  General  Definitions.  The 
following  terms,  which  are  used 
throughout  the  Guidelines,  are  defined 
as  follows; 

IV-C-1.  "DNA”  means 
deoxyribonucleic  acid. 

rV-^-2.  “Recombinant  DNA”  or 
“recombinant  DNA  molecules”  means 
either  (i)  molecules  which  are 
constructed  outside  living  cells  by 
joining  natural  or  synthetic  DNA 
segments  to  DNA  molecules  that  can 
replicate  in  a living  cell,  or  (ii)  DNA 
molecules  which  result  from  the 
replication  of  a molecule  described  in  (i] 
above. 

rV-C-3.  [Deleted] 

IV-C-4.  "Institution”  means  any 
public  or  private  entity  (including 
Federal,  State,  and  local  government 
agencies]. 

rV-C-5,  "Institutional  Biosafety 
Committee”  or  "IBC”  means  a 
committee  that  (i)  meets  the 
requirements  for  membership  specified 
in  Section  IV-D-2,  and  (ii)  reviews, 
approves,  and  oversees  projects  in 
accordance  with  the  responsibilities 
defined  in  Sections  IV-D-2  and  -3. 

IV-C-6.  "NIH  Office  of  Recombinant 
DNA  Activities”  or  "ORDA”  means  the 
office  within  NIH  with  responsibility  for 
(i)  reviewing  and  coordinating  all 
activities  of  NIH  related  to  the 
Guidelines,  and  (ii)  performing  other 
duties  as  defined  in  Section  IV-E-3. 

IV-C-7.  "Recombinant  DNA  Advisory 
Committee”  or  "RAC”  means  the  public 
advisory  committee  that  advises  the 
Secretary,  the  Assistant  Secretary  for 
Health,  and  the  Director  of  the  National 
Institutes  of  Health  concerning 
recombinant  DNA  research.  The  RAC 
shall  be  constituted  as  specific  in 
Section  IV-E-2. 

IV-C-8.  “Director,  NIH”  or  “Director” 
means  the  Director  of  the  National 
Institutes  of  Health  and  any  other  officer 
or  employee  of  NIH  to  whom  authority 
has  been  delegated. 

lV-C-9.  "Federal  Interagency 
Advisory  Committee  on  Recombinant 
DNA  Research"  means  the  committee 
established  in  October  1976  to  advise 
the  Secretary,  HHS,  the  Assistant 
Secretary  for  Health,  and  the  Director, 
NIH,  on  the  coordination  of  those 
aspects  of  all  Federal  programs  and 
activities  which  relate  to  recombinant 
DNA  research, 

IV-C-10.  “Administrative  Practices 
Supplement"  or  "APS”  means  a 


publication  to  accompany  the  NIH 
Guidelines  specifying  administrative 
procedures  for  use  at  NIH  and  at 
institutions. 

IV-C-11.  "Laboratory  Safety 
Monograph”  or  “LSM”  means  a 
publication  to  accompany  the  NIH 
Guidelines  describing  practices, 
equipment,  and  facilities  in  detail. 

IV-D.  Responsibilities  of  the 
Institution. 

IV-D-1.  Each  Institution  conducting 
or  sponsoring  recombinant  DNA 
research  covered  by  these  Guidelines  is 
responsible  for  ensuring  that  the 
research  is  carried  out  in  full  conformity 
with  the  provisions  of  the  Guidelines.  In 
order  to  fulfill  this  responsibility,  the 
Institution  shall: 

IV-D-l-a.  Establish  and  implement 
policies  that  provide  for  the  safe 
conduct  of  recombinant  DNA  research 
and  that  ensure  compliance  with  the 
Guidelines.  The  Institution,  as  part  of  its 
general  responsibilities  for  implementing 
the  Guidelines,  may  establish  additional 
procedures,  as  deemed  necessary,  to 
govern  the  Institution  and  its 
components  in  the  discharge  of  its 
responsibilities  under  the  Guidelines. 
This  may  include  (i)  statements 
formulated  by  the  Institution  for  general 
implementation  of  the  Guidelines  and 
(ii)  whatever  additional  precautionary 
steps  the  Institution  may  deem 
appropriate. 

IV-D-l-b.  Establish  an  Institutional 
Biosafety  Committee  (IBC)  that  meets 
the  requirements  set  forth  in  Section  IV- 
D-2  and  carries  out  the  functions 
detailed  in  Section  IV-D-3. 

IV-D-l-c.  [Deleted] 

IV-D-l-d.  [Deleted] 

IV-D-l-e.  If  the  Institution  is  engaged 
in  recombinant  DNA  research  at  the  P3 
or  P4  containment  level,  appoint  a 
Biological  Safety  Officer  (BSO),  who 
shall  be  a member  of  the  IBC  and  carry 
out  the  duties  specified  in  Section  IV-D- 
4. 

IV-D-l-f.  Require  that  investigators 
responsible  for  research  covered  by 
these  Guidelines  comply  with  the 
provisions  of  Section  IV-D-5,  and  assist 
investigators  to  do  so. 

ID-D-l-g.  Ensure  appropriate  training 
for  the  EBC  chairperson  and  members, 
the  BSO,  Principal  Investigators  (Pis), 
and  laboratory  staff  regarding  the 
Guidelines,  their  implementation,  and 
laboratory  safety.  Responsibility  for 
training  IBC  members  may  be  carried 
out  through  the  IBC  chairperson. 
Responsibility  for  training  laboratory 
staff  may  be  carried  out  through  the  PI. 
The  Institution  is  responsible  for  seeing 
that  the  PI  has  sufficient  training,  but 
may  delegate  this  responsibility  to  the 
IBC. 


IV-D-l-h.  Determine  the  necessity,  in 
connection  with  each  project,  for  health 
surveillance  of  recombinant  DNA 
research  personnel,  and  conduct,  if 
found  appropriate,  a health  surveillance 
program  for  the  project.  [The  Laboratory 
Safety  Monograph  (LSM)  discusses 
various  possible  components  of  such  a 
program — for  example,  records  of  agents 
handled,  active  investigation  of  relevant 
illnesses,  and  the  maintenance  of  serial 
serum  samples  for  monitoring  serologic 
changes  that  may  result  from  the 
employees'  work  experience.  Certain 
medical  conditions  may  place  a 
laboratory  worker  at  increased  risk  in 
any  endeavor  where  infectious  agents 
are  handled.  Examples  given  in  the  LSM 
include  gastrointestinal  disorders  and 
treatment  with  steroids, 
immunosuppressive  drugs,  or 
antibiotics.  Workers  w'ith  such  disorders 
or  treatment  should  be  evaluated  to 
determine  whether  they  should  be 
engaged  in  research  with  potentially 
hazardous  organisms  during  their 
treatment  or  illness.] 

rV-D-l-i.  Report  within  30  days  to 
ORDA  any  significant  problems  with 
and  violations  of  the  Guidelines  and 
significant  research-related  accidents 
and  illnesses,  unless  the  institution 
determines  that  the  PI  or  IBC  has  done 
so. 

IV-D-2.  Membership  and  Procedures 
of  the  IBC,  The  Institution  shall 
establish  an  Institutional  Biosafety 
Committee  (IBC)  meeting  the  following 
requirements: 

rV-D-2-a.  The  IBC  shall  comprise  no 
fewer  than  five  members  so  selected 
that  they  collectively  have  experience 
and  expertise  in  recombinant  DNA 
technology  and  the  capability  to  assess 
the  safety  of  recombinant  DNA  research 
experiments  and  any  potential  risk  to 
public  health  or  the  environment.  At 
least  two  members  (but  not  less  than  20 
percent  of  the  membership  of  the 
committee)  shall  not  be  affiliated  with 
the  Institufion  (apart  from  their 
membership  on  the  IBC)  and  shall 
represent  the  interest  of  the  surrounding 
community  with  respect  to  health  and 
protection  of  the  environment.  Members 
meet  this  requirement  if,  for  example, 
they  are  officials  of  State  or  local  public 
health  or  environmental  protection 
agencies,  members  of  other  local 
governmental  bodies,  or  persons  active 
in  medical,  occupational  health,  or 
environmental  concerns  in  the 
community.  The  Biological  Safety 
Officer  (BSO),  mandatory  when 
research  is  being  conducted  at  the  P3 
and  P4  levels,  shall -be  a member  (see 
Section  IV-D-4). 
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rV-D-2-b.  In  order  to  ensure  the 
professional  competence  necessary  to 
review  recombinant  DNA  activities,  it  is 
recommended  that  (i)  the  IBC  include 
persons  from  disciplines  relevant  to 
recombinant  DNA  technology,  biological 
safety,  and  engineering;  (ii)  the  IBC 
include,  or  have  available  as 
consultants,  persons  knowledgeable  in 
institutional  commitments  and  policies, 
applicable  law.  standards  of 
professional  conduct  and  practice, 
community  attitudes,  and  the 
environment:  and  (iii)  at  least  one 
member  be  a nondoctoral  person  from  a 
laboratory  technical  staff. 

IV-I1-2-C.  The  Institution  shall 
identify  the  committee  members  by 
name  in  a report  to  the  NIH  Office  of 
Recombinant  DNA  Activities  (ORDA) 
and  shall  include  relevant  background 
information  on  each  member  in  such 
form  and  at  such  times  as  ORDA  may 
require.  (See  the  Administrative 
Practices  Supplement  for  further 
guidance.) 

IV-D-2-d.  No  member  of  an  IBC  may 
be  involved  (except  to  provide 
information  requested  by  the  IBC)  in  the 
review  or  approval  of  a project  in  which 
he  or  she  has  been,  or  expects  to  be. 
engaged  or  has  a direct  financial 
interest. 

IV-D-2-e.  The  Institution  may 
establish  procedures  that  the  lEiC  will 
follow  in  its  initial  and  continuing 
review  of  applications,  proposals,  and 
activities.  (1^  review  procedures  are 
specified  in  Section  IV-D-l^-a.) 

rV-D-2-f.  Central  to  implementation 
of  the  Guidelines  is  the  review  of 
experiments  by  the  IBC.  In  carrying  out 
this  responsibility,  the  Institution  shall 
comply  with  instnictions  and  procedures 
specified  in  the  Administrative  Practices 
Supplement. 

IV-D-2-g.  Institutions  are  encouraged 
to  open  IBC  meetings  to  the  public 
whenever  possible,  consistent  with 
protection  of  privacy  and  proprietary 
interests. 

rV-D-2-h.  Upon  request,  the 
Institution  shall  make  available  to  the 
public  all  minutes  of  IBC  meetings  and 
any  documents  submitted  to  or  received 
from  funding  agencies  which  the  latter 
are  required  to  make  available  to  the 
public  (e  g.,  reports  of  Guideline 
violations  and  significant  research- 
related  accidents,  and  agency  directives 
to  modify  projects).  If  comments  are 
made  by  members  of  the  public  on  IBC 
actions,  the  Institution  shall  forward  to 
NIH  both  the  comments  and  the  IBC's 
response. 

IV-D-3.  Functions  of  the  IBC.  On 
behalf  of  the  Institution,  the  IBC  is 
responsible  for. 


IV-D-3-a.  Reviewing  for  compliance 
with  the  NIH  Guidelines  all  recombinant 
DNA  research  conducted  at  or 
sponsored  by  the  Institution,  and 
approving  those  research  projects  that  it 
finds  are  in  conformity  with  the 
Guidelines.  This  review  shall  include: 

IV-D-3-a-{l).  An  independent 
assessment  of  the  containment  levels 
required  by  these  Guidelines  for  the 
proposed  research,  and 

IV-D-3-a-(2).  An  assessment  of  the 
facilities,  procedures,  and  practices,  and 
of  the  training  and  expertise  of 
recombinant  DNA  personnel. 

Note. — See  Laboratory  Safety  Monograph 
(pages  187-190)  for  suggested  guidance  in 
conducting  this  review. 

IV-D-3-b.  Notifying  the  Principal 
Investigator  (PI)  of  the  results  of  their 
review. 

IV-D-3-C.  Reviewing  periodically 
recombinant  DNA  research  being 
conducted  at  the  Institution,  to  ensure 
that  the  requirements  of  the  Guidelines 
are  being  fufilled. 

lV-D-3-d.  Adopting  emergency  plans 
covering  accidental  spills  and  personnel 
contamination  resulting  from  such 
research. 

Note. — Basic  elements  In  developing 
specific  procedures  for  dealing  with/najor 
spills  of  potentially  hazardous  materials  in 
the  laboratory  are  detailed  in  the  Laboratory 
Safety  Monograph.  Included  are  information 
and  references  on  decontamination  and 
emergency  plans.  NIH  and  the  Centers  for 
Disease  Control  are  available  to  provide 
consultation,  and  direct  assistance  if 
necessary,  as  posted  In  the  LSM.  The 
Institution  shall  cooperate  with  the  State  and 
local  public  health  departments,  reporting 
any  significant  research-related  illness  or 
accidenl  that  appears  to  be  a hazard  to  the 
public  health. 

IV-D-3-e.  Reporting  within  30  days  to 
the  appropriate  institutional  official  and 
to  the  NIH  Office  of  Recombinant  DNA 
Activities  (ORDA)  any  signiHcant 
problems  with  or  violations  of  the 
Guidelines,  and  any  significant 
research-related  accidents  or  illnesses, 
unless  the  IBC  determines  that  the  PI 
has  done  so. 

IV-D-3-f.  The  IBC  may  not  authorize 
initiation  of  experiments  not  explicitly 
covered  by  the  Guidelines  until  NIH. 
(with  the  advice  of  the  RAC  when 
required)  establishes  the  containment 
requirement. 

IV-D-3-g.  Performing  such  other 
functions  as  may  be  delegated  to  the 
IBC  under  Section  IV-D-1. 

lV-D-4  Biologicol  Safety  Officer.  The 
Institution  shall  appoint  a BSO  if  it 
engages  in  recombinant  DNA  research 
at  the  P3  or  P4  containment  level.  The 
officer  shall  be  a member  of  the 
Institutional  Biosafety  Committee  (IBC). 


and  his  or  her  duties  shall  include  (but 
need  not  be  limited  to): 

IV-D  4 a.  Ensuring  through  periodic 
inspections  that  laboratory  standards 
are  rigorously  followed; 

IV-D-4-b.  Reporting  to  the  IBC  and 
the  Institution  all  significant  problems 
with  and  violations  of  the  Guidelines 
and  all  significant  research-related 
accidents  and  illnesses  of  which  the 
BSO  becomes  aware,  unless  the  BSO 
determines  that  the  Principal 
Investigator  (PI)  has  done  so. 

IV-D-4-C.  Developing  emergency 
plans  for  dealing  with  accidental  spills 
and  personnel  contamination,  and 
investigating  recombinant  DNA  research 
laboratory  accidents; 

IV-D-4-d.  Providing  advice  on 
laboratory  security; 

lV-D-4  -e.  Providing  technical  advice 
to  the  PI  and  the  IBC  on  research  safety 
procedures. 

Note. — See  Laboratory  Safety  Monograph 
for  additional  information  on  the  duties  of  the 
BSO 

IV-D-5.  Principal  Investigotor.  On 
behalf  of  the  Institution,  the  PI  is 
responsible  for  complying  fully  with  the 
Guidelines  in  conducting  any 
recombinant  DNA  research. 

IV-D-5-a.  PI — General.  As  part  of  this 
general  responsibility,  the  PI  shall: 

IV-D-5-a-(l).  Initiate  or  modify  no 
recombinant  DNA  research  subject  to 
the  Guidelines  until  that  research,  or  the 
proposed  modification  thereof,  has  been 
approved  by  the  Institutional  Biosafety 
Committee  (IBC)  and  has  met  all  other 
requirements  of  the  Guidelines  and  the 
Administrative  Practices  Supplement 
(APS). 

Nota. — No  prior  approval  by  the  IBC  Is 
required  for  most  experiments  described  in 
Section  Ill-O.  Modify  containment  and 
experimental  protocol  according  to 
recommendations  of  the  IBC. 

lV-D-5-a-(2).  Report  within  30  days 
to  the  IBC  and  NIH  (ORDA)  all 
significant  problems  with  and  violations 
of  the  Guidelines  and  all  significant 
research-related  accidents  and  illnesses; 

IV-D-5-a-(3).  Report  to  the  IBC  and 
to  NIH  (ORDA)  new  information  bearing 
on  the  Guidelines; 

IV-D-5-a-{4).  Be  adequately  trained 
in  good  microbiological  techniques; 

IV-D-5-a-(5).  Adhere  to  IBC- 
approved  emergency  plans  for  dealing 
with  accidental  spills  and  personnel 
contamination;  and 

IV-D-5-a-(6).  Comply  with  shipping 
requirements  for  recombinant  DNA 
molecules.  (See  Section  II-C  for  shipping 
requirements.  Laboratory  Safety 
Monograph  for  technical 
recommendations,  and  the  APS  for 


[1651 


34478 


Federal  Register  / Vol.  46,  No.  126  / Wednesday,  July  1,  1981  / Notices 


administrative  instructions  and 
procedures.  The  requesting  laboratory 
must  be  in  compliance  with  the  NIH 
Guidelines  and  under  appropriate 
review  by  its  IBC,  and  the  sending 
investigator  must  maintain  a record  of 
all  shipments  of  recombinant  DNA 
materials.) 

IV-D-5-b.  Submissions  by  the  PI  to 
NIH.  The  PI  shall: 

IV-D-5-b-(l).  Submit  information  to 
NIH  (ORDA)  in  order  to  have  new  host- 
vector  systems  certified; 

rV-D-5-b-(2).  Petition  NIH,  with 
notice  to  the  IBC,  for  exemptions  to 
these  Guidelines  (see  Sections  I-E-4  and 
I-E-5  and,  for  additional  information  on 
procedures,  the  APS);  and 
rV-D-5-b-(3).  Petition,  NIH,  with 
concurrence  of  the  IBC,  for  exceptions  to 
the  prohibitions  under  these  Guidelines 
(see  Section  I-D  and,  for  additional 
information  on  procedmes,  the  APS). 

rV-D-5-^4).  Petition  NIH  for 
determination  of  containment  for 
experiments  requiring  case-by-case 
review. 

IV-D-5-b-(5).  Petition  NIH  for 
determination  of  containment  for 
experiments  not  covered  by  the 
Guidelines. 

IV-D-5-C.  Submissions  by  the  PI  to 
the  IBC.  The  PI  shall: 

IV-D-5-c-(l).  Make  the  initial 
determination  of  the  required  levels  of 
physical  and  biological  containment  in 
accordance  with  the  Guidelines; 

rV-D-5-c-(2).  Select  appropriate 
microbiological  practices  and  laboratory 
techniques  to  be  used  in  the  research; 

IV-D-5-c-(3).  Submit  the  initial 
research  protocol  (and  also  subsequent 
changes — e.g.,  changes  in  the  source  of 
DNA  or  host-vector  system)  to  the  IBC 
for  review  and  approval  or  disapproval, 
and 

IV-D-5-c-(4).  Remain  in 
communication  with  the  IBC  throughout 
the  conduct  of  the  project. 

IV-D-5-d.  PI  Responsibilities  After 
Approval  but  Prior  to  Initiating  the 
Research.  The  PI  is  responsible  for: 
rV-D-5-d-(l).  Making  available  to  the 
laboratory  staff  copies  of  the  approved 
protocols  that  describe  the  potential 
biohazards  and  the  precautions  to  be 
taken; 

IV-D-5-d-(2).  Instructing  and  training 
staff  in  the  practices  and  techniques 
required  to  ensure  safety  and  in  the 
procedures  for  dealing  with  accidents; 
and 

IV-D-5-d-(3).  Informing  the  staff  of 
the  reasons  and  provisions  for  any 
precautionary  medical  practices  advised 
or  requested,  such  as  vaccinations  or 
serum  collection. 


lV-D-5-e.  PI  Responsibilities  During 
the  Conduct  of  the  Approved  Research. 
The  PI  is  responsible  for 

IV-D-5-e-(l).  Supervising  the  safety 
performance  of  the  staff  to  ensure  that 
the  required  safety  practices  and 
tehniques  are  employed; 

IV-D-5-e-(2).  Investigating  and 
reporting  in  writing  to  ORDA,  the 
Biological  Safety  Officer  (where 
applicable),  and  the  IBC  any  significant 
problems  pertaining  to  the  operation 
and  implementation  of  containment 
practices  and  procedures; 

IV-D-5-e-(3).  Correcting  work  errors 
and  conditions  that  may  result  in  the 
release  of  recombinant  DNA  materials; 

IV-D-5-e-(4).  Ensuring  the  integrity  of 
the  physical  containment  (e.g.,  biological 
safety  cabinets)  and  the  biological 
containment  (e.g.,  purity,  and  genotypic 
and  phenotypic  characteristics);  and 

IV-D-5-e-(5).  Publications.  Pis  are 
urged  to  include,  in  all  publications 
reporting  on  recombinant  DNA  reseach, 
a description  of  the  physical  and 
biological  containment  procedures 
employed. 

IV-E.  Responsibilities  of  NIH. 

IV-E-1.  Director.  The  Director,  NIH,  Is 
responsible  for  (i)  establishing  the  NIH 
Guidelines  on  recombinant  DNA 
research,  (ii)  overseeing  their 
implementation,  and  (iii)  their  final 
interpretation. 

The  Director  has  a niunber  of 
responsibilities  under  the  Guidelines 
that-involve  the  NIH  Office  of 
Recombinant  DNA  Activities  (ORDA) 
and  the  Recombinant  DNA  Advisory 
Committee  (RAC).  ORDA’s 
responsibilities  under  the  Guidelines  are 
administrative.  Advice  from  the  RAC  is 
primarily  scientific  and  technical.  In 
certain  circiunstances,  there  is  specific 
opportunity  for  public  comment  with 
published  response,  before  final  action. 

. rV-E-l-a.  General  Responsibilities  of 
the  Director,  NIH.  The  responsibilities 
of  the  Director  shall  include  the 
following: 

IV-E-l-a-(l).  promulgating 
requirements  as  necessary  to  implement 
the  Guidelines; 

rV-E-l-a-(2).  Establishing  and 
maintaining  the  RAC  to  carry  out  the 
responsibilities  set  forth  in  Section  IV- 
E-2.  The  RAC’s  membership  is  specified 
in  its  charter  and  in  Section  IV-^2; 

IV-E-l-a-(3).  Establishing  and 
maintaining  ORDA  to  carry  out  the 
responsibilities  defined  in  Section  IV-E- 
3;  and 

IV-E-l-a-(4).  Maintaining  the  Federal 
Interagency  Advisory  Committee  on 
Recombinant  DNA  Research  established 
by  the  Secretary,  HEW,  for  advice  on 
the  coordination  of  all  Federal  programs 


and  activities  relating  to  recombinant 
DNA,  including  activities  of  the  RAC, 

IV-E-l-b.  Specific  Responsibilities  of 
the  Director,  NIH.  In  carrying  out  the 
responsibilities  set  forth  in  this  Section, 
the  Director  shall  weigh  each  proposed 
action,  through  appropriate  analysis  and 
consultation,  to  determine  that  it 
complies  with  the  Guidelines  and 
presents  no  significant  risk  to  health  or 
the  environment. 

IV-E-l-b-(l).  The  Director  is 
responsible  for  the  following  major 
actions  (For  these,  the  Director  must 
seek  the  advice  of  the  RAC  and  provide 
an  opportunity  for  public  and  Federal 
agency  comment.  Specifically,  the 
agenda  of  the  RAC  meeting  citing  the 
major  actions  will  be  published  in  the 
Federal  Register  at  least  30  days  before 
the  meeting,  and  the  Director  will  also 
publish  the  proposed  actions  in  the 
Federal  Register  for  comment  at  least  30 
days  before  the  meeting.  In  addition,  die 
Director’s  proposed  decision,  at  his 
discretion,  may  be  published  in  the 
Federal  Register  for  30  days  of  comment 
before  final  action  is  taken.  The 
Director’s  final  decision,  along  with 
response  to  the  Comments,  will  be 
published  in  the  Federal  Register  and 
the  Recombinant  DNA  Technical 
Bulletin.  The  RAC  and  IBC  chairpersons 
will  be  notified  of  this  decision): 

rV-E-l-b-(l)-(a).  Changing 
containment  levels  for  types  of 
experiments  that  are  specified  in  the 
Guidelines  when  a major  action  is 
involved; 

rV-E-l-b-(l)-(b).  Assigning 
containment  levels  for  types  of 
experiments  that  are  not  explicitly 
considered  in  the  Guidelines  when  a 
major  action  is  involved; 

IV-E-l-b-(l)-(c).  Certifying  new 
host-vector  systems,  with  the  exception 
of  minor  modifications  of  already 
certified  systems.  [The  standards  and 
procedures  for  certificatin  are  described 
in  Section  II-D-2-a.  Minor  modifications 
constitute,  for  example,  those  of  minimal 
or  no  consequence  to  the  properties 
relevant  to  containment.  See  the 
Administrative  Practices  Supplement 
(APS)  for  further  information]; 

IV-E-l-b-(l)-(d).  Promulgating  and 
amending  a list  of  classes  of 
recombinant  DNA  molecules  to  be 
exempt  from  these  Guidelines  because 
they  consist  entirely  of  DNA  segments 
from  species  that  exchange  DNA  by 
known  physiological  processes,  or 
otherwise  do  not  present  a significant 
risk  to  health  or  the  environment  (see 
Sections  I-E  -4  and  -5  and  the  ATO  for 
further  information); 

IV-E-l-b-(l)-(e).  Permitting 
exceptions  to  the  prohibited 
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experiments  in  the  Guidelines,  in  order, 
for  example,  to  allow  risk-assessment 
studies;  and 

IV-E-l-b-(lHn-  Adopting  other 
changes  in  the  Guidelines. 

The  Director  it  also 
responsible  for  the  following  lesser 
actions  (For  these,  the  Director  must 
seek  the  advice  of  the  RAC.  The 
I Director's  decision  %vill  be  transmitted  to 
the  RAC  and  IBC  chairpersons  and 
I published  in  the  Recombinant  DNA 
Technical  Bulletin): 
rV-E-l-b-{2H®)-  Interpreting  and 
determining  containment  levels,  upon 
request  by  ORDA: 

IV-E-l-b-(2)-{b).  Changing 
containment  levels  for  experiments  that 
are  speciRed  in  the  Guidelines  (see 
Section  III): 

IV-E-l-b-(2)-(c).  Assigning 
containment  levels  for  experiments  not 
explicitly  considered  in  the  Guidelines 
(see  Section  III): 

IV-E-l-b-(2)-(d).  Designating  certain 
class  2 agents  as  class  1 for  the  purpose 
of  these  Guidelines  (see  Footnote  1 and 
Appendix  B): 

IV-E-l-tH2He).  Assigning 
containment  levels  for  experiments  with 
recombinant  DNA  from  Class  3 
organisms  (1|  and  assigning  containment 
levels  for  experiments  which  increase 
the  host-range  and  virulence  of  plant 
pathogens  beyond  that  which  occurs  by 
natural  genetic  exchange. 

IV-E-l-b-(3).  The  Director  is  also 
responsible  for  the  following  actions. 
(The  Director  s decision  will  be 
transmitted  to  the  RAC  and  IBC 
chairpersons  and  published  In  the 
Recombinant  DNA  Technical  Bulletin): 
IV-E-l-b-(3}-(a).  Interpreting  the 
Guidelines  for  experiments  to  which  the 
Guidelines  specifically  assign 
containment  levels: 
rV-E-l-b-(3}-(b).  Determining 
appropriate  containment  conditions  for 
experiments  according  to  case 
precedents  developed  under  Section  IV- 
E-l-tH2Hc). 

IV-&-l-l>-(3Hc).  Determining 
appropriate  containment  conditions 
upon  case-by-case  analysis  of 
experiments  explicitly  considered  in  the 
Guidelines  but  for  which  no 
containment  levels  have  been  set  (see 
Footnote  45  in  Part  V;  Sections  Ill-C-l-a 
through  -e:  and  Sections  IIl-C-2  and  -3); 

IV-E-l-b-(3Hd)-  Authorizing,  under 
procedures  specified  by  the  RAC.  large- 
scaie  experiments  (i.e..  involving  more 
than  10  liters  of  culture)  for  recombinant 
DNAs  that  are  rigorously  characterized 
and  free  of  harmful  sequences  (see 
Footnote  3 and  Section  I-D-6): 
IV-E-l-b-(3He)-  Lowering 
containment  levels  for  characterized 


clones  or  purified  DNA  (see  Sections  III- 
A-3-a  and  -b.  and  Footnotes  3 and  4I)\ 

IV-E-l-b-(3>-(f).  Approving  minor 
modifications  of  already  certified  host- 
vector  systems.  (The  standards  and 
procedures  for  such  modifications  are 
described  in  Section  Il-D-2);  and 

IV-E-l-b-(3)-(g).  Decertifying 
already  certified  host-vector  systems. 

IV-E-l-b-(3Hh)-  Assigning 
containment  levels  for  experiments  in 
which  both  donor  and  recipient  are 
nonpathogenic  prokaryotes  and/or 
nonpathogenic  lower  eukaryotes  (see 
Section  II1-0-2). 

IV-E-l-b-(3)^i).  Adding  new  entries 
to  the  list  of  toxins  for  vertebrates  (see 
Appendix  G). 

IV-E-l-b-(3}-{j).  Approving  the 
cloning  of  toxin  genes  in  host-vector 
systems  other  than  E.  coli  K-12  (see 
Appendix  G). 

lV-E-l-b-{4).  The  Director  shall 
conduct,  support,  and  assist  training 
programs  in  laboratory  safety  for 
Institutional  Biosafety  Committee 
members.  Biological  Safety  Officers. 
Principal  Investigators,  and  laboratory 
staff. 

IV-E-l-b-(5).  The  Director,  at  the  end 
of  36  months  from  the  time  these 
Guidelines  are  promulgated,  will  report 
on  the  Guidelines,  their  administration, 
and  the  potential  risks  and  benefits  of 
this  research.  In  doing  so.  the  Director 
will  consult  with  the  RAC  and  the 
Federal  Interagency  Committee.  Public 
comment  will  be  solicited  on  the  draft 
report  and  taken  into  account  in 
transmitting  the  final  report  to  the 
Assistant  Secretary  for  Health  and  the 
Secretary.  HHS. 

IV-E-2.  Recombinant  Advisory 
Committee.  The  NIH  Recombinant  DNA 
Advisory  Committee  (RAC)  is 
responsible  for  carrying  out  specified 
functions  cited  below  as  well  as  others 
assigned  under  its  chapter  or  by  the 
Secretary.  HHS.  the  Assistant  Secretary 
for  Health,  and  the  Director.  NIH. 

The  members  of  the  committee  shall 
be  chosen  to  provide,  collectively, 
expertise  in  scientific  fields  relevant  to 
recombinant  DNA  technology  and 
biological  safety— e.g..  microbiology, 
molecular  biology,  virology,  genetics, 
epidemiology,  infectious  diseases,  the 
biology  of  enteric  organisms,  botany, 
plant  pathology,  ecology,  and  tissue 
culture.  At  least  20  percent  of  the 
members  shall  be  persons 
knowledgeable  in  applicable  law. 
standards  of  professional  conduct  and 
practice,  public  attitudes,  the 
environment,  public  health,  occupational 
health,  or  related  fields.  Representatives 
from  Federal  agencies  shall  serve  as 
nonvoting  members.  Nominations  for  the 
RAC  may  be  submitted  to  the  NIH 


Office  of  Recombinant  DNA  Activities, 
Bethesda.  Md.  20205. 

All  meetings  of  the  RAC  will  be 
announced  in  the  Federal  Register, 
including  tentative  agenda  items.  30 
days  in  advance  of  the  meeting,  with 
final  agendas  (if  modified)  available  at 
least  72  hours  before  the  meeting.  No 
item  defined  as  a major  action  under 
Section  IV-E-l-b-(l)  may  be  added  to 
an  agenda  after  it  appears  in  the  Federal 
Register. 

IV-E-2-a.  The  RAC  shall  be 
responsible  for  advising  the  Director, 
NIH.  on  the  actions  listed  in  Section  IV- 
E-J-b  -(1)  and -(2). 

IV-E-3.  The  Office  of  Recombinant 
DNA  Activities.  ORDA  shall  serve  as  a 
focal  point  for  information  on 
recombinant  DNA  activities  and  provide 
advice  to  all  within  and  outside  NIH, 
including  Institutions.  Biological  Safety 
Committees.  Principal  Investigators. 
Federal  agencies.  State  and  local 
governments,  and  institutions  in  the 
private  sector.  ORDA  shall  carry  out 
such  other  functions  as  may  be 
delegated  to  it  by  the  Director.  NIH. 
including  those  authorities  described  in 
Section  IV-E-l-b-(3).  In  addition. 

ORDA  shall  be  responsible  for  the 
following: 

IV-E-3-a.  Review  and  approval  of 
Institutional  Biosafety  Committee  (IBC) 
membership; 

IV-E-3-b  through  IV-E-3-c-(3). 
(Deleted) 

IV-E-3-c-(4).  Publish  in  the  Federal 
Register. 

IV-E-3-c-(4)-(a).  Announcements  of 
Recombinant  DNA  Advisory  Committee 
(RAC)  meetings  and  agendas  30  days  in 
advance,  with  publication  of  th& 
Director's  proposed  decision  for  30  days 
of  public  and  Federal  agency  comment 
followed  by  a published  response,  on 
any  action  listed  in  Section  lV-E-l-(b)- 
(1):  and 

IV-E-3-c-(4)-(b).  Announcements  of 
RAC  meetings  and  agendas  30  days  in 
advance  on  any  action  listed  in  Section 
IV-E-l-b-(2). 

Note. — If  the  agenda  for  an  RAC  meeting  is 
modified.  ORDA  shall  make  the  revised 
agenda  available  to  anyone,  upon  request,  at 
least  72  hours  in  advance  of  the  meeting. 

IV-E-3-c-(5).  Publish  the 
Recombinant  DNA  Technical  Bulletin: 
and 

IV-E-3-c-(6).  Serve  as  executive 
secretary  to  the  RAC. 

IV-E-4.  Other  NIH  Components. 

Other  NIH  components  shall  be 
responsible  for: 

IV-E-4-a.  (Deleted) 

IV-E-4-b.  Certifying  P4  facilities, 
inspecting  them  periodically,  and 
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inspecting  other  recombinant  DNA 
facilities  as  deemed  necessary;  and 

IV-E-4-C.  Announcing  and 
distributing  certified  HV2  and  HV3  host- 
vector  systems  (see  SECTION  0-^-3). 

(See  Administrative  Practices 
Supplement  for  additional  information 
on  the  administrative  procedures  of 
ORDA  and  other  NIH  components.) 

rV-F  [Deleted] 

rV-G.  Compliance.  As  a condition  for 
NIH  funding  of  recombinant  DNA 
research.  Institutions  must  ensure  that 
such  research  conducted  at  or 
sponsored  by  the  Institution, 
irrespective  of  the  source  of  funding, 
shall  comply  with  these  Guidelines.  The 
policies  on  noncompliance  are  as 
follows: 

rV-G-1.  All  NIH-funded  projects 
involving  recombinant  DNA  techniques 
must  comply  with  the  NIH  Guidelines. 
Noncompliance  may  result  in  (i) 
suspension,  limitation,  or  termination  of 
financial  assistance  for  such  projects 
and  of  NIH  funds  for  other  recombinant 
DNA  research  at  the  Institution,  or  (ii)  a 
requirement  for  prior  NIH  approval  of 
any  or  all  recombinant  DNA  projects  at 
the  Institution. 

IV-G-2.  All  non-NIH  funded  projects 
involving  recombinant  DNA  techniques 
conducted  at  or  sponsored  by  an 
Institution  that  receives  NIH  funds  for 
projects  involving  such  techniques  must 
comply  with  the  NIH  Guidelines. 
Noncompliance  may  result  in  (i) 
suspension,  limitation,  or  termination  of 
NIH  funds  for  recombinant  DNA 
research  at  the  Institution,  or  (ii)  a 
requirement  for  prior  NIH  approval  of 
any  or  all  recombinant  DNA  projects  at 
the  Institution. 

IV-G-3.  Information  concerning 
noncompliance  with  the  Guidelines  may 
be  brought  forward  by  any  person.  It 
should  be  delivered  to  both  NIH 
(ORDA)  and  the  relevant  Institution. 

The  Institution,  generally  through  the 
IBC,  shall  take  appropriate  action.  The 
Institution  shall  forward  a complete 
report  of  the  incident  to  ORDA, 
recommending  any  further  action 
indicated. 

IV-G-4.  In  cases  where  NIH  proposes 
to  suspend,  limit,  or  terminate  hnancial 
assistance  because  of  noncompliance 
with  the  Guidelines,  applicable  DHEW 
and  Public  Health  Service  procedures 
shall  govern. 

IV-G-5.  Voluntary  Compliance.  Any 
individual,  corporation,  or  institution 
that  is  not  otherwise  covered  by  the 
Guidelines  is  encouraged  to  conduct 
recomipinant  DNA  research  activities  in 
accordance  with  the  Guidelines,  through 
the  procediu%s  set  forth  in  Part  VI. 


V.  Footnotes  and  References 

(i)  The  reference  to  organisms  as  Class  1, 

2,  3, 4,  or  5 refers  to  the  dassification  in  the 
publication  Classification  of  Etiologic  Agents 
on  the  Basis  of  Hazard,  4th  Edition,  July  1974; 
U.S.  Department  of  Health,  Education,  and 
Welfare,  Public  Health  Service,  Centers  for 
Disease  Control,  Office  of  Biosafety,  Atlanta, 
Georgia  30333.  The  list  of  organisms  in  each 
class,  as  given  in  this  publication,  is  reprinted 
in  Appendix  B to  these  Guidelines. 

The  Director,  NIH,  with  advice  of  the 
Recombinant  DNA  Advisory  Committee,  may 
designate  certain  of  the  agents  which  are 
listed  as  Class  2 in  the  Classification  of 
Etiologic  Agents  on  the  Basis  of  Hazard,  4th 
Edition,  July  1974,  as  Class  1 agents  for  the 
Purposes  of  these  Guidelines  (see  Section  IV- 
E-l-b-(2)-(d)).  An  updated  list  of  such  agents 
may  be  obtained  from  the  Office  of 
Recombinant  DNA  Activities  (ORDA), 
National  Institutes  of  Health,  Bethesda, 
Maryland  20205. 

The  entire  Classification  of  Etiologic 
Agents  on  the  Basis  of  Hazard  is  in  the 
process  of  revision. 

{2]  For  experiments  using  Vesicular 
Stomatitis  virus  (VSV),  contact  the  NIH 
Office  of  Recombinant  DNA  Activities. 

[2A]  In  Parts  I and  IB  of  the  Guidelines, 
there  are  a number  of  places  where 
judgments  are  to  be  made.  These  include: 
“cells  known  to  be  infected  with  snch  agents" 
(Section  I-D-1);  "known  to  acquire  it 
naturally”  (Section  I-D-5);  “known  to 
produce  a potent  polypeptide  toxin ...  or 
known  to  carry  such  pathogens  . . . not  likely 
to  be  a product  of  dosely  linked  eukaryote 
genes  . . . shown  not  to  contain  such  agents” 
(Section  IU-A-l-a-(5)-(a));  “shown  to  be  free 
of  disease  causing  microorganisms”  (Section 
III-A-l-a(5)-(b));  “close  relatives”  (Section 

III- C-3);  and  "produce  a potent  polypeptide 
toxin”  (Footnote  34). 

In  all  these  cases  the  principal  investigator 
is  to  make  the  initial  judgment  on  these 
matters  as  part  of  his  responsibility  to  “make 
the  initial  detennination  of  the  required 
levels  of  physical  and  biological  containment 
in  accordance  with  the  Guidelines”  (Section 

IV- D-7-a).  In  all  these  cases,  this  judgment  is 
to  be  reviewed  and  approved  by  the 
Institutional  Biosafety  Committee  as  part  of 
its  responsibility  to  make  “an  independent 
assessment  of  the  containment  levels 
required  by  these  Guidelines  for  the  proposed 
research”  (Section  rV-D-3-a-(l)).  If  the  IBC 
wishes,  any  spedBc  cases  may  be  referred  to 
the  NIH  Office  of  Recombinant  DNA 
Activities  as  part  of  ORDA’s  functions  to 
“Provide  advice  to  all  within  and  outside 
NIH”  (Section  IV-E-3),  and  ORDA  may 
request  advice  from  the  Recombinant  DNA 
Advisory  Committee  as  part  of  the  RAC's 
responsibility  for  “interpreting  and 
determining  containment  levels  upon  request 
by  ORDA”  (Section  rV-E-l-b-(2)-(a)). 

(3)  The  following  types  of  data  should  be 
considered  in  determining  whether  DNA 
recombinants  are  "characterized”  and  the 
absence  of  harmful  sequences  has  been 
established:  (a)  the  absence  of  potentially 
harmful  genes  (e.g.,  sequences  contained  in 
indigenous  tumor  viruses  or  sequences  that 
code  for  toxins,  invasins,  virulence  factors, 
etc.,  that  might  potentiate  the  pathogenicity 


or  communicability  of  the  vector  and/or  the 
host  or  be  detrimental  to  humans,  animals,  or 
plants):  (b)  the  type(s)  of  genetic  information 
on  the  cloned  segment  and  the  nature  of 
transcriptional  and  translation  gene  products 
specified;  (c)  the  relationship  between  the 
recovered  and  desired  segment  (e.g., 
hybridization  and  restriction  endonuclease 
fragmentation  analysis  where  applicable);  (d) 
the  genetic  stability  of  the  cloned  fragment: 
and  (e)  any  alterations  in  the  biological 
properties  of  the  vector  and  host 

[4]  In  Section  I-E,  “exemptions”  from  the 
Guidelines  are  discussed.  Such  experiments 
are  not  covered  by  the  Guidelines  and  need 
not  be  registered  with  NIH.  In  Section  I-D  on 
“prohibitions,”  Hie  possibility  of  "exceptions” 
is  discussed.  .An  “exception”  means  that  an 
experiment  may  be  expressly  released  from  a 
prohibition.  At  that  time  it  will  be  assigned 
an  appropriate  level  of  physical  and 
biological  containment. 

(3)  Care  should  be  taken  to  inactivate 
recombinant  DNA  before  disposal. 

Procedures  for  inactivating  DNA  can  be 
found  in  the  “Laboratory  Safety  Monograph: 
A Supplement  to  the  NIH  Guidelines  for 
Recombinant  DN.A  Research.” 

(6)  Laboratory  Safety  at  the  Center  for 
Disease  Control  (Sept.  1974).  U.S.  Department 
of  Health  Education  and  Welfare  Publication 
No.  CDC  7S-81ia 

(7)  Classification  of  Etiologic  Agents  on  the 
Basis  of  Hazard.  (4th  Edition.  July  1974).  U.& 
Department  of  Health,  Education  and 
Welfare.  Public  Health  Service.  Centers  far 
Disease  Control  Office  of  Biosafety.  Altanta, 
Georgia  30333. 

[0]  National  Cancer  Institute  Safety 
Standards  for  Research  Involving  Oncogenic 
Viruses  (Oct.  1974).  U.S.  Department  of 
Health,  Education  and  Welfare  Publication 
No.  (NIH)  75-790. 

(9)  National  Institutes  of  Health 
Biohazards  Safety  Gu/<fa'(1974).  U.S. 
Department  of  Health.  Educaticm.  and 
Welfare.  Public  Health. 

{10)  Biohazards  in  Biological  Researdt 
(1973).  A.  Heilman,  M.  N.  Oxman,  and  R. 
Pollack  (ed.)  Cold  Spring  Harbor  Laboratory. 

{11)  Handbook  of  Laboratory  Safety  (1971). 
Second  Edition.  N.  V.  Steere  (ed.).  The 
Chemical  Rubber  Co.,  Cleveland. 

{12)  Bodily,  J.  L.  (1970).  General 
Administration  of  the  Laboratory,  R L 
Bodily,  E.  L.  Updyke,  and  J.  O.  Mason  (ed*.). 
Diagnostic  Procedures  fw  Bacterial,  htycotic 
and  Parasitic  Infections.  American  Public 
Health  Association,  New  York,  pp.  11-28. 

{13)  Darlow,  H.  M.  (1969).  Safety  in  the 
Microbiological  Laboratory.  In  J.  R.  Nonris 
and  D.  W.  Robbins  (ed.).  Methods  in 
Microbiology.  Academic  Press,  Inc.  New 
York.  pp.  169-204. 

{14)  The  Prevention  of  Laboratory 
Acquired  Infection  (1974).  C.  H.  Collins,  E.  G. 
Hartley,  and  R.  Pilsworth.  Public  Health 
Laboratory  Service.  Monograph  Series  No.  8. 

(15)  Chatigny,  M.  A.  (1961).  Protection 
Against  Infection  in  the  Microbiological 
Laboratory:  Devices  and  Procedures,  la  W. 
W.  Umbreit  (ed.).  Advances  in  Applied 
Microbiology.  Academic  Press.  New  York. 
N.Y.  3:131-192. 
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( /fl)  Design  Criteria  for  Viral  Oncology 
Research  Facilities  (1^5).  U.S.  Department 
of  Health.  Education  and  Welfare.  Public 
Health  Service.  National  Institutes  of  Health. 
DHEW  Publication  No.  (NIH)  75-691. 

(77)  Kuehne.  R.  W.  (1973).  Biological 
Containment  Facility  for  Studying  Infectious 
Disease.  Appl.  Microbiol.  26-239-243. 

(Jg\  Runkle.  R.  S..  and  Phillips  (1969). 
Microbial  Containment  Control  Facilities. 

Van  Nostrand  Reinhold.  New  York. 

[19]  Chaligny,  M.  A.,  and  D.  I.  Clinger 
(1969).  Contamination  Control  in 
Aerobiology.  In  R.  L Dimmick  and  A.  B. 

Akers  (eds.).  An  Introduction  to  Experimental 
Aerobiology.  John  Wiley  & Sons.  New  York, 
pp.  194-263. 

(/A4)  Horsfall.  F.  L.  Jr.,  and  |.  H.  Baner 
(1940).  Individual  Isolation  of  Infected 
Animals  in  a Single  Room.  ).  Bad.  40.  569- 
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[20]  Biological  safety  cabinets  referred  to  in 
this  section  are  classified  as  Class  1.  Class  //. 
or  Class  III  cabinets.  A Class  / is  a ventilated 
cabinet  for  personnel  protection  having  an 
inward  flow  of  air  away  from  the  operator. 
The  exhaust  air  from  this  cabinet  is  filtered 
through  ■ high-effidency  partiodate  air 
(HEPA)  filter.  This  cabinet  is  used  in  three 
operational  modes:  (1)  with  a full-width  open 
front.  (2)  with  an  installed  front  dosure  panel 
(having  four  S-Inch  diameter  openings) 
without  gloves,  and  (3)  with  an  Installed  front 
doeure  panel  equipped  with  arm-length 
rubber  gloves.  The  face  velodty  of  the 
Inward  flow  of  air  through  the  full-width  open 
front  Is  75  feet  per  minute  or  greater  A Class 
II  cabinet  is  a ventilated  cabinet  for 
personnel  and  product  protection  having  an 
open  front  with  inward  air  flow  for  personnel 
protection,  and  HEPA  filtered  mass 
recirculated  air  flow  for  product  protection. 
The  cabinet  exhaust  air  is  filtered  through  a 
HEPA  filter.  The  face  velodty  of  the  Inward 
flow  of  air  through  the  full-width  open  front  is 
75  feet  per  minute  or  greater.  Design  and 
performance  specifications  for  Class  II 
cabinets  have  been  adopted  by  the  National 
Sanitation  Foundatioa  Ann  Arbor.  Michigan. 
A Class  III  Cabinet  Is  a closed-front 
ventilated  cabinet  of  gas-tight  construction 
which  provides  the  highest  level  of  personnel 
protection  of  all  biohazard  safely  cabinets. 
The  interior  of  the  cabinet  is  protected  from 
contaminants  exterior  to  the  cabinet.  The 
cabinet  is  fitted  with  arm-length  rubber 
gloves  and  is  operated  under  a negative 
pressure  of  at  least  O.S  Inches  water  gauge 
All  supply  air  is  filtered  through  HEPA  filters 
Exhaust  air  is  filtered  through  two  HEPA 
filters  or  one  HEPA  filter  and  indnerator 
before  being  discharged  to  the  outside 
evironmenl. 

[21]  Hershfield.  V..  H W.  Boyer.  C. 
Yanofsky.  M.  A.  Lovett,  and  D R.  Helinski 
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[22]  Wensink.  P.  C..  D.  |.  Finnegan.  |.  E. 
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Davis  (1974).  Viable  Molecular  Hybirds  of 
Bacteriophage  Lambda  and  Eukaryotic  DNA. 
Proc.  Nat.  Acad.  Sd.  USA  71.  4579-4583. 
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Sites  Only  in  Non-Essential  Region  of  the 
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Smithies  (1977).  Charon  Phages:  Safer 
Derivatives  af  Bacteriophage  Lambda  for 
DSA  Cloning  Science  196.  163-169. 

(32)  Donoghue,  D. )..  and  P.  A.  Sharp  (1977). 
An  Improved  Lambda  Vector.  Construction  of 
Mode!  Recombinants  Coding  for  Kanamycin 
Resistance.  Gene  1.  209-227. 

(33)  Leder.  P..  D.  Tiemeier  and  L Enquist 
(1977).  EK2  Derivatives  of  Bacteriophoge 
Lambda  Useful  in  the  Cloning  of  DNA  from 
Higher  Organisms:  The  gl  WES  System 
Science  196.  175-177. 

(33A)  Skalka.  A.  (1078).  Current  Status  of 
Cohphage  EK2  Vectors.  Gene  3.  29-35. 

(33B)  Szybalski.  W.,  A.  Skalka.  S. 
Goltetman.  A.  Campbell,  and  D.  Botslein 
(1978).  Standardized  Laboratory  Tests  for 
EK2  Certification.  Gene  3.  36-38. 

(.14)  We  are  specifically  concerned  with  the 
remote  possibility  that  potent  toxins  could  be 
produced  by  acquiring  a single  gene  or  cluster 
of  genes.  See  also  footnote  2A. 

(.13)  Defined  as  observable  under  optimal 
laboratory  conditions  by  transformation, 
transduction,  phage  infection,  and/or 
conjugation  with  transfer  of  phage,  plasmid, 
and/or  chromosomal  genetic  information. 

Note  that  this  definition  of  exchange  may  be 
less  stringent  than  that  applied  to  exempt 
organisms  under  Section  l-E-4. 

(J6)  As  classified  in  the  Third  Report  of  the 
International  Gommittee  on  Taxonomy  of 
Viruses:  Classification  and  Nomenclature  of 
Viruses.  R.  E F.  Matthews.  Ed.  Intervirology 
12  (129-296)  1979.  (As  noted  in  the  Prohibition 
Section,  the  use  of  viruses  classified  |1|  as 
Class  4 or  5 is  prohibited.) 


[37]  The  cDNA  copy  of  the  viral  mRNA 
must  be  >99%  pure;  otherwise  as  for  shotgun 
experiments  with  eukaryotic  cellular  DNA. 

[37A]  For  the  purpose  of  these  Guidelines, 
viruses  of  the  families  Papovaviridae. 
Adenoviridae.  and  Herpetoviridae  (36) 
should  be  considered  as  "transforming" 
viruses.  While  only  certain  of  these  viruses 
have  been  associated  with  cell 
transformation  in  vivo  or  in  vitro,  it  seems 
prudent  to  consider  all  members  to  be 
potentially  capable  of  transformation.  In 
addition,  those  viruses  of  the  family 
Poxviridae  that  produce  proliferative 
responses — i.e.,  myxoma,  rabbit  and  squirrel 
fibroma,  and  Yaba  viruses-should  be 
considered  as  "transforming." 

(38)  >99%  pure  (i.e.,  less  than  1%  of  the 
DNA  consists  of  Intact  viral  genomes); 
otherwise  as  for  whole  genomes. 

(39)  The  viruses  have  been  classified  by 
NCI  as  "moderate-risk  oncogenic  viruses.” 

See  "Laboratory  Safety  Monograph — A 
Supplement  to  the  NIH  Guidelines  for 
Recombinant  DNA  Research"  for 
recommendations  on  handling  the  viruses 
themselves. 

[40]  (Deleted) 

(47)  The  DNA  preparation  is  defined  as 
"purified"  if  the  desired  DNA  represents  at 
least  99%  (w/w)  of  the  total  DNA  in  the 
preparation,  provided  that  it  was  verified  by 
more  than  one  procedure. 

(42)  The  lowering  of  the  containment  level 
when  this  degree  of  purification  has  been 
obtained  is  based  on  the  fact  that  the  total 
number  of  clones  that  must  be  examined  to 
obtain  the  desired  clone  is  markedly  reduced. 
Thus,  the  probability  of  cloning  a harmful 
gene  could  for  example,  be  reduced  by  more 
than  10*-fold  when  a nonrepetitive  gene  from 
mammals  was  being  sought.  Furthereniore. 
the  level  of  purity  specified  here  makes  it 
easier  to  establish  that  the  desired  DNA  doee 
not  contain  harmful  genes. 

(43)  This  is  not  permitted,  of  course,  if  it 
falls  under  any  of  the  Prohibitions  of  Section 
1-0.  Of  particular  concern  here  is  prohibition 
l-D-5.  i.e.,  "Deliberate  transfer  of  a drug 
resistance  trait  to  micro-organisms  that  are 
not  known  to  acquire  it  naturally  if  such 
acquisition  could  compromise  the  use  of  a 
drug  to  control  disease  agents  in  human  or 
veterinary  medicine  or  agriculture." 

(44)  Because  this  work  will  be  done  almost 
exclusively  in  tissue  culture  cells,  which  have 
no  capacity  for  propagation  outside  the 
laboratory,  the  primary  focus  for  containment 
is  the  vector.  It  should  be  pointed  out  that 
risk  of  laboratory-acquired  infection  as  a 
consequence  of  tissue  culture  manipulation  is 
very  low.  Given  good  microbiological 
practices,  the  most  likely  mode  of  escape  of 
recombinant  D.NAs  from  a physically 
contained  laboratory  is  carriage  by  an 
infected  human.  Thus  the  vector  with  an 
inserted  DNA  segment  should  have  little  or 
no  ability  to  replicate  or  spread  in  humans. 

For  use  as  a vector  in  a vertebrate  host  cell 
system,  an  animal  viral  DNA  molecule  should 
display  the  following  properties; 

(i)  It  should  not  consist  of  the  whole 
genome  of  any  agent  that  is  infectious  for 
humans  or  that  replicates  to  a significant 
extent  in  human  cells  in  tissue  culture.  If  the 
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recombinant  molecule  is  used  to  transform 
nonpermissive  cells  (i.e.,  cells  which  do  not 
produce  infectious  virus  particles],  this  is  not 
a requirement. 

(i)  It  should  be  derived  from  a virus  whose 
epidemiological  behavior  and  host  range  are 
well  understood. 

(iii)  In  permissive  cells,  it  should  be 
defective  when  carrying  an  inserted  DNA 
segment  (i.e.,  propagation  of  the  recombinant 
DNA  as  a virus  must  be  dependent  upon  the 
presence  of  a complementing  helper  genome]. 
In  almost  all  cases  this  condition  would  be 
achieved  automatically  by  the  manipulations 
used  to  construct  and  propagate  the 
recombinants.  In  addition,  the  amount  of 
DNA  encapsulated  in  the  particles  of  most 
animal  viruses  is  defined  within  fairly  close 
limits.  The  insertion  of  sizable  foreign  DNA 
sequences,  therefore,  generally  demands  a 
compensatory  deletion  of  viral  sequences.  It 
may  be  possible  to  introduce  very  short 
insertions  (50-100  base  pairs)  without 
rendering  the  viral  vector  defective.  In  such  a 
situation,  the  requirement  that  the  viral 
vector  be  defective  is  not  necessary,  except 
in  those  cases  in  which  the  inserted  DNA 
encodes  a biologically  active  polypeptide. 

It  is  desired  but  not  required  that  ^e 
functional  anatomy  of  the  vector  be  known — 
that  is,  there  should  be  a clear  idea  of  the 
location  within  the  molecule  of; 

(i]  the  sites  at  which  DNA  synthesis 
originates  and  terminates. 

(ii]  the  sites  that  are  cleaved  by  restriction 
endonucleases,  and 

(iii]  the  template  regions  for  the  major  gene 
product. 

If  possible  the  helper  virus  genome  should: 

(i]  be  integrated  into  the  genome  of  a stable 
line  of  host  cells  (a  situation  that  would 
effectively  limit  the  growth  of  the  vector 
recombinant  to  such  cell  lines]  or 

(ii]  consist  of  a defective  genome,  or  an 
appropriate  conditional  lethal  mutant  virus, 
making  vector  and  helper  dependent  upon 
each  other  for  propagation. 

However,  neither  of  these  stipulations  is  a 
requirement. 

[45]  Review  by  NIH  on  a case-by-case 
basis  means  that  NIH  must  review  and  set 
appropriate  containment  conditions  before 
the  work  may  be  undertaken.  NIH  actions  in 
such  case-by-case  reviews  will  be  published 
in  the  Recombinant  DNA  Technical  Bulletin. 

[46]  Provided  the  inserted  DNA  sequences 
are  not  derived  from  eukaryotic  viruses.  In 
the  latter  case,  such  experiments  will  be 
evaluated  on  a case-by-case  basis. 

[47]  >99%  pure;  otherwise  as  for  shotgun 
experiments. 

(46]  A USDA  permit  is  required  for  import 
and  interstate  transport  of  pathogens,  may  be 
obtained  from  the  Animal  and  Plant  Health 
Inspection  Service,  USDA,  Federal  Building, 
Hyattsville,  MD  20782. 

[49]  A subset  of  non-conjugated  plasmit 
vectors  are  also  poorly  mobilizable  (e.g.,  pBR 
322,  pBR  313).  where  practical,  these  vectors 
should  be  employed. 

[50]  i.e.,  the  total  of  all  genomes  within  a 
Family  shall  not  exceed  two-thirds  of  the 
genome. 

VI.  Voluntary  Compliance 

VI-A.  Basic  Policy.  Individuals, 
corporations,  and  institutions  not 


otherwise  covered  by  the  Guidelines  are 
encouraged  to  do  so  by  following  the 
standards  and  procedures  set  forth  in 
Parts  I-IV  of  the  Guidelines.  In  order  to 
simplify  discussion,  references  hereafter 
to  “institutions”  are  intended  to 
encompass  corporations,  and 
individuals  who  have  no  organizational 
affiliation.  For  purposes  of  complying 
with  the  Guidelines,  an  individual 
intending  to  carry  out  research  involving 
recombinant  DNA  is  encouraged  to 
affiliate  with  an  institution  that  has  an 
Institutional  Biosafety  Committee 
approved  under  the  Guidelines. 

Since  commerical  organizations  have 
special  concerns,  such  as  protection  of 
proprietary  data,  some  modifications 
and  explanations  of  the  procedures  in 
Parts  I-IV  are  provided  below,  in  order 
to  address  these  concerns. 

VI-B.  IBC  Approval.  The  NIH  Office 
of  Recombinant  DNA  Activities  (ORDA) 
will  review  the  membership  of  an 
institutional  Biosafety  Committee  (IBC) 
and,  where  it  finds  the  IBC  meets  ^e 
requirements  set  forth  in  Section  IV-D- 
2,  will  give  its  approval  to  the  IBC 
membership. 

It  should  be  emphasized  that 
employment  of  an  IBC  member  solely 
for  purposes  of  membership  on  the  IBC 
does  not  itself  make  the  members  an 
institutionally  affiliated  member  for 
purposes  of  Section  IV-D-2-a. 

Except  for  the  unaffiliated  members,  a 
member  of  an  IBC  for  an  institution  not 
otherwise  covered  by  the  Guidelines 
may  participate  in  the  review  and 
approval  of  a project  in  which  the 
member  has  a direct  financial  interest 
so  long  as  the  member  has  not  been  and 
does  not  expect  to  be  engaged  in  the 
project.  Section  IV-D-2-d  is  modified  to 
that  extent  for  purposes  of  these 
institutions. 

VI-C.  [Deleted] 

VI-D.  Certification  of  Host-Vector 
Systems.  A host-vector  system  may  be 
proposed  for  certification  by  the 
Director,  NIH,  in  accordance  with  the 
procedures  set  forth  in  Section  II-D-2-a. 

Institutions  not  otherwise  covered  by 
the  Guidelines  will  not  be  subject  to 
Section  II-D-3  by  complying  with  these 
procedures. 

In  order  to  ensure  protection  for 
proprietary  data,  any  public  notice 
regarding  a host-vector  system  which  is 
designated  by  the  institution  as 
proprietary  under  Section  VI-F-1  will  be 
issued  only  after  consultation  with  the 
institution  as  to  the  content  of  the 
notice. 

VI-E.  Requests  for  Exceptions, 
Exemptions,  Approvals,  Requests  for 
exceptions  from  prohibitions, 
exemptions,  or  other  approvals  required 
by  the  Guidelines  should  be  requested 


by  following  the  procedures  set  forth  in 
the  appropriate  sections  in  Parts  I-IV  of 
the  Guidelines. 

In  order  to  ensure  protection  for 
proprietary  data,  any  public  notice 
regarding  a request  for  an  exception, 
exemption,  or  other  approval  which  is 
designated  by  the  institution  as 
proprietary  under  Section  VI-F-1  will  be 
issued  only  after  consultation  with  the 
institution  as  to  the  content  of  the 
notice. 

VI-F.  Protection  of  Proprietary  Data. 

In  general,  the  Freedom  of  Information 
Act  requires  Federal  agencies  to  make 
their  records  available  to  the  public 
upon  request.  However,  this  requirement 
does  not  apply  to,  among  other  things, 
“trade  secrets  and  commerial  and 
financial  information  obtained  from  a 
person  and  privileged  or  confidential.” 

18  U.S.C.  1905,  in  turn  makes  it  a crime 
for  an  officer  or  employee  of  the  United 
States  of  any  Federal  department  or 
agency  to  publish,  divulge,  disclose,  or 
make  known  “in  any  manner  or  to  any 
extent  not  authorial  by  law  any 
information  coming  to  him  in  the  course 
of  his  employment  or  official  duties  or 
by  reason  of  any  examination  or 
investigation  made  by,  or  return,  report 
or  record  made  to  of  filed  with,  such 
department  or  agency  or  officer  or 
employee  thereof,  which  infdrmation  , 
concerns  or  relates  to  the  trade  secrets,  I 
[or  processes.  . . of  any  person,  firm, 
partnership,  corporation,  or 
association.”  This  provision  applies  to 
all  employees  of  the  Federal 
Government,  including  Special  | 

Government  employees.  Member  of  the  , 
Recombinant  DNA  Advisory  Committee  [ 
are  “special  Government  employees.”  j 

Vl-F-1.  In  submitting  information  to  . 
NIH  for  purposes  of  complying  ^ ! 

voluntarily  with  the  Guidelines;  an  | 

institution  may  designate  those  items  of  i 
information  which  the  institution  j 

believes  constitutes  trade  secrets  or  ^ 
privileged  or  confidential  commerical  or 
financial  information. 

VI-F-2.  If  NIH  receives  a request  | 

under  the  Freedom  of  Information  Act 
for  information  so  designated,  NIH  will 
promptly  contact  the  institution  to 
secure  its  reviews  as  to  whether  the 
information  (or  some  portion)  should  be  ■: 
released.  || 

VI-F-3.  If  the  NIH  decides  to  release 
this  information  (or  some  portion  in 
response  to  a Freedom  of  Information  | 

request  or  otherwise,  the  institution  will  v 
be  advised  and  the  actual  release  will 
not  be  made  imtil  the  expiration  of  15  , 

days  after  the  institution  is  so  advised,  ;,| 
except  to  the  extent  that  earlier  release, 
in  the  judgement  of  the  Director,  NIH,  is  n 
necessary  to  protect  against  an 
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imminent  hazard  to  the  public  or  the 
environment. 

Vl-F-4.  Projects  should  be  registered 
in  accordance  with  procedures  specified 
in  the  Administrative  Practices 
Supplement.  The  following  information 
will  usually  be  considered  publicly 
available  information,  consistent  with 
the  need  to  protect  proprietary  data: 

a.  The  names  of  the  institution  and 
principal  investigator. 

b.  The  location  where  the  experiments 
will  be  performed. 

& The  host-vector  system. 

d.  The  source  of  the  DNA. 

e.  The  level  of  physical  containment. 

VI-F-5-a.  Any  institution  not 

otherwise  covered  by  the  Guidelines, 
which  is  considering  submission  of  data 
or  information  voluntarily  to  NIH.  may 
request  presubmission  review  of  the 
records  involved  to  determine  whether, 
if  the  records  are  submitted.  NIH  will  or 
will  not  make  part  or  all  of  the  records 
available  upon  request  under  the 
Freedom  of  Information  Act. 

Vl-F-5-b.  A request  for 
presubmission  review  should  be 
submitted  to  OROA.  along  with  the 
records  involved.  These  records  must  be 
clearly  marked  as  being  the  properly  of 
the  institution,  on  loan  to  NIH  solely  for 
the  purpose  of  making  a determination 
under  the  Freedom  of  Information  Act. 
ORDA  will  then  seek  a determination 
from  the  HEW  Freedom  of  Information 
Officer,  the  responsible  ofTicial  under 
HEW  regulations  (45  C.F.R.  Part  5).  as  to 
whether  the  records  involved  (or  some 
portion)  are  or  are  not  available  to 
members  of  the  public  under  the 
Freedom  of  Information  Act.  Pending 
such  a determination,  the  records  will 
be  kept  separate  from  ORDA  flies,  will 
be  considered  records  of  the  institution 
and  not  OROA.  and  will  not  be  received 
as  part  of  ORDA  flies.  No  copies  will  be 
made  of  the  records. 

V1-F-5-C.  ORDA  will  inform  the 
Institution  of  the  HEW  Freedom  of 
Information  Offlcer's  determination  and 
follow  the  institution's  instructions  as  to 
whether  some  or  all  of  the  records 
involved  are  to  be  returned  to  the 
institution  or  to  become  a part  of  ORDA 
files.  If  the  institution  instructs  ORDA  to 
return  the  records,  no  copies  or 
summaries  of  the  records  will  be  made 
or  retained  by  HEW.  NIH.  or  ORDA. 

VI-F-5-d.  The  HEW  Freedom  of 
Information  Officer’s  determination  will 
represent  that  official's  judgment,  as  of 
the  time  of  the  determination,  as  to 
whether  the  records  involved  (or  some 
portion)  would  be  exempt  from 
disclosure  under  the  Freedom  of 
Information  Act.  if  at  the  time  of  the 
determination  the  records  were  in 


ORDA  files  and  a request  were  received 
from  them  under  the  Act. 

Appendix  A. — Exemptions  Under  l-E-4 
Section  I-E-4  states  that  exempt  from  these 
Guidelines  are  "certain  specified 
recombinant  DNA  molecules  that  consist 
entirely  of  DNA  segments  from  different 
species  that  exchange  DNA  by  known 
physiological  processes,  though  one  or  more 
of  the  segments  may  be  a synthetic 
equivalent.  A list  of  such  exchangers  will  be 
prepared  and  periodically  revised  by  the 
Director,  NIH.  with  advice  of  the 
Recombinant  DNA  Advisory  Committee, 
after  appropriate  notice  and  opportunity  for 
public  comment  (see  Section  IV-B-l-b-(l)- 
(d).)  Certain  classes  are  exempt  as  of 
publication  of  these  Revised  Guidelines.  The 
list  in  in  Appendix  A" 

Under  exemption  l-E-4  of  these  revised 
Guidelines  are  recombinant  DNA  molecules 
that  are  (1)  composed  entirely  of  DNA 
segments  from  one  or  more  of  the  organisms 
within  a sublist  and  (2)  to  be  propagated  in 
any  of  the  organisms  within  a sublisL 
(Classification  of  Bergey't  Manual  of 
Determinative  Bacteriology,  eighth  edition. 

R.  E.  Buchanan  and  N.  E Gibbons,  editors. 
Williams  and  Wilkins  Company:  Baltimore. 
1974.) 

Sublist  A 

1.  Genus  Escherichia 

2.  Genus  Shigella 

3.  Genus  Salmonella  (including  Arisona] 

4.  Genus  Enterobacter 

5.  Genus  Citrobocter  (including  Levinea) 
e.  Genus  Klebsiella 

7.  Genus  Erwinia 

8.  Pseudomonas  oerugninosa.  Pseudomonas 
putida  and  Pseudomonas  fluorescens 

0.  Serratia  marcescens 

Sublist  B 

1.  Bacillus  sub  til  is 

2.  Bacillus  licheniformis 

3.  Bacillus  pumilus 
4 Bacillus  globigii 

5.  Bacillus  niger 

6.  Bacillus  nato 

7.  Bacillus  amyloliquefaciens 

8.  Bacillus  oterrimus 

Sublist  C 

1.  Slreplomyces  aureofaciens 

2.  Streptomyces  rimosus 

3.  Streptomyces  coelicolor 

Sublist  D 

1.  Streptomyces  griaeus 

2.  Streptomyces  cyaneus 

3.  Streptomyces  venezueloe 

Sublist  E 

One  way  transfer  of  Streptococcus  mutana 
DNA  into  Streptococcus  sanguis. 

Sublisl  F 

1.  Streptococcus  sanguis 

2.  Streptococcus  pneumoniae 

3.  Streptococcus  faecalis 


Appendix  B. — Classification  of 
Microorganisms  on  the  Basis  of  Hazard 

Classification  of  Eliologic  Agents  on  the 
Basis  of  Hazard  (7) 

A.  Class  1 Agents 

All  bacterial,  parasitic,  fungal,  viral, 
rickettsial,  and  chlamydial  agents  not 
included  in  higher  classes. 

B.  Class  2 Agents 

1.  Bacterial  Agents: 

Actinobacillus — all  species  except  .4. 

malM.  which  is  in  Class  3 
Arizona  hinshawii — all  serotypes 
Bacillus  an  th rads 
Bordetella — all  species 
Borrelia  recurrentis.  B.  vincenti 
Clostridium  botulinum.  Cl.  chauvoei.  Cl. 
haemolyticum.  Cl.  histolyticum.  Cl. 
novyi.  Cl.  septicum.  Cl.  tetani 
Corynebacterium  diptheriae.  C.  equi.  C. 
haemolyticum.  C.  pseudotuberculosis  C. 
pyogenes.  C.  renale 

Diplococcus  (Streptococcus)  pneumoniae 
Eryaipelothrix  insidiosa 
Escherichia  coli — all  enteropathogenic 
serotypes 

Maemophilus  ducreyi.  H.  influenzae 
Herellae  vaginicola 

Klebsiella — all  species  and  all  serotypes 
Haemophilus  ducreyi.  H.  influenzae 
Herellae  vaginicola 

Klebsiella — all  species  and  all  serotypes 
Leptospira  interrogans — all  serotypes 
Listeria — all  species 
Mima  polymorpha 
Moraxella — all  species 
Mycobacteria — all  species  except  those 
listed  in  Class3 

Mycoplasma — all  species  except 
Mycoplasma  mycoides  and  Mycoplasma 
agalactiae.  which  are  in  Class  5 
Neisseria  gonorrhoeae,  N.  meningitidis 
Pasteurella — all  species  except  those  listed 
in  Class  3 

Salmonella — all  species  and  all  serotypes 
Shigella — all  species  and  all  serotypes 
Sphaerophorus  necrophorus 
Staphylococcus  aureus 
Streptobacillus  moniliformis 
Streptococcus  pyogenes 
Treponema  caroteum.  T.  pallidum,  and  T. 
pertenue 

Vibrio  fetus.  V.  comma,  including  biotype 
El  Tor.  and  V.  parahemolyticus 

2.  Fungal  Agents: 

* 'Actinomycetes  (including  Nocardia 
species  and  Actinomyces  species  and 
Arachnia  propionica] 

Blastomyces  dermatitidis 
Cryptococcus  neoformans 
Paracoccidioides  brasiliensis 

3.  Parasitic  Agents: 

Endamoeba  histolytica 
Leishmania  sp. 

Naegleria  gruberi 
Toxoplasma  gondii 
Toxocara  canis 
Trichinella  spiralis 
Trypanosoma  cruzi 

4.  Viral.  Rickettsial,  and  Chlamydial 
Agents: 

Adenoviruses — human — all  types 
Cache  Valley  virus 
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Coxsackie  A and  B viruses 
Cytomegolo  viruses 
Echoviruses — all  types 
Encephalomyocarditis  virus  (EMC) 
Flanders  virus 
Hart  Park  virus 

Hepatitis-associated  antigen  material 
Herpes  viruses — except  Herpesvirus 
simiae  (Monkey  B virus)  which  is  in 
Class  4 

Corona  viruses 

Influenza  viruses — all  types  except  A/PR8/ 
34,  which  is  in  Class  1 
Langat  virus 

Lymphogranuloma  venereum  agent 
Measles  virus 
Mumps  virus 

Parainfluenza  virus — all  types  except 
Parainfluenza  virus  3,  SF4  strain,  which 
is  in  Class  1 

Polioviruses — all  types,  wild  and 
attenuated 

Poxviruses — all  types  except  Alastrim, 
Smallpox,  Monkey  pox,  and  Whitepox, 
which  depending  on  experiments,  are  in 
Class  3 or  Class  4 

Rabies  virus — all  strains  except  Rabies 
street  virus,  which  should  be  classified  in 
Class  3 when  inoculated  into  carnivores 
Reoviruses — all  types 
Rubella  virus 

Simian  viruses — all  types  except 
Herpesvirus  simiae  (Monkey  B virus) 
and  Marburg  virus,  which  are  in  Class  4 
Sindbis  virus 
Tensaw  virus 
Turlock  virus 
Vaccinia  virus 
Varicella  virus 
Vole  rickettsia 

Yellow  fever  virus,  17D  vaccine  strain 
C.  Class  3 Agents 

1.  Bacterial  Agents: 

Actinobacillus  mallei* 

Bartonella — all  species 
Brucella — all  species 
Francisella  tularensis 
Mycobacterium  avium,  M.  bovis,  M. 

tuberculosis 

Pasteurella  multocide  type  B ("buffalo” 
and  other  foreign  virulent  strains*] 
Pseudomonas  pseudomallei* 

Yersenia  pestis 

2.  Fungal  Agents: 

Coccidioides  immitis 
Histoplasma  capsulatum 
Histoplasma  capsulatum  var.  duboisii 

3.  Parasitic  Agents; 

Schistosoma  mansoni 

4.  Viral,  Rickettsial,  and  Chlamydial 
Agents: 

*** Alastrim,  Smallpox,  Monkey  pox,  and 
Whitepox,  when  used  in  vitro 
Arboviruses — all  strains  except  those  in 
Class  2 and  4 (Arboviruses  indigenous  to 
the  United  States  are  in  Class  3,  except 
those  listed  is  Class  2. 

West  Nile  and  Semliki  Forest  viruses  may 
be  classified  up  or  down,  depending  on 
the  conditions  of  use  and  geographical 
location  of  the  laboratory.) 

Dengue  virus,  when  used  for  transmission 
or  animal  inoculation  experiments 
Lymphocytic  choriomeningitis  virus  (LCM) 


Psittacosis-Ornithosis-Trachoma  group  of 
agents 

Rabies  street  virus,  when  used  in 
inoculations  of  carnivores  (See  (Haas  2) 
Rickettsia — all  species  except  Vole 
rickettsia  when  used  for  transmission  or 
animal  inoculations  experiments 
Vesicular  stomatitis  virus  * 

Yellow  fever  virus — wild,  when  used  in 
vitro 

D.  Class  4 Agents 

1.  Bacterial  Agents:  None 

2.  Fungal  Agents:  None 

3.  Parasitic  Agents:  None 

4.  Viral,  Rickettsial,  and  Chlamydial 
Agents; 

*** Alastrim,  Smallpox,  Monkeypox,  and 
Whitepox,  when  used  for  transmission  or 
animal  inoculation  experiments 
Hemorrhagic  fever  agents,  including 
Crimean  hemorrhagic  fever,  (Congo), 
funin,  and  Machupo  viruses,  and  oth»  as 
yet  undefined 

Herpesvirus  simiae  (Monkey  B virus) 

Lassa  virus 
Marburg  virus 

Tick-borne  encephalitis  virus  complex, 
including  Russian  spring-summer 
encephalitis,  Kyasanur  forest  disease, 
Omsk  hemorrhagic  fever,  and  Central 
European  encephalitis  viruses 
Venezuelan  equine  encephalitis  virus, 
epidemic  strains,  when  used  for 
transmission  or  animal  inoculation 
experiments 

Yellow  fever  virus — wild,  when  used  for 
transmission  or  animal  inoculation 
experiments 

II.  Classification  of  Oncogenic  Viruses  on  the 

Basis  of  Potential  Hazard  [2) 

A.  Low-Risk  Oncogenic  Viruses 
Reus  Sarcoma 

SV-40 

CELO 

Ad7-SV40 

Polyoma 

Bovine  papilloma 
Rat  mammary  tumor 
Avian  Leukosis 
Murine  Leukemia 
Murine  Sarcoma 
Mouse  mammary  tumor 
Rat  Leukemia 
Hamster  Leukemia 
Bovine  Leukemia 
Dog  Sarcoma 

Mason-Pfizer  Monkey  Virus 
Marek's 

Guinea  Pig  Herpes 
Lucke  (Frog) 

Adenovirus 
Shope  Fibroma 
Shope  Papilloma 

B.  Moderate-Risk  Oncogenic  Viruses 
Ad2-SV40 

FeLV 

HV  Saimiri 

EBV 

SSV-1 

GaLV 

HV  ateles 

Yaba 

FeSV 


III.  Animal  Pathogens  (d) 

A.  Animal  disease  organisms  which  are 

forbidden  entry  into  the  United  States  by 
Law  (CDC  Class  5 agents) 

1.  Foot  and  mouth  disease  virus 

B.  Animal  disease  organiiuns  and  vectors 

which  are  forbidden  entry  into  the 

United  States  by  USDA  Policy  (CDC  ^ 

Class  5 Agents) 

African  horse  sickness  virus 

African  swine  fever  virus 

Besnoitia  besnoiti 

Boma  disease  vims 

Bovine  infectious  petechial  fever 

Camel  pox  virus  | 

Ephemeral  fev«*  virus 

Fowl  plague  virus 

Coat  pox  vims 

Hog  cholera  vims 

Looping  ill  virus 

Lumpy  skin  disease  virus  | 

Nairobi  sheep  disease  virus  ' 

Newcastle  disease  vims  (Asiatic  strains) 
Mycoplasma  mycoides  (contagious  bovine 
pleuropneumonia] 

Mycoplasma  agalactiae  (contagions 
agalactia  of  sheep) 

Rickettsia  ruminatium  (heart  water) 

Rift  valley  fever  vims 
Rhinderpest  virus 
Sheep  pox  virus 

Swine  vesicular  disease  virus  i 

Teschen  disease  virus 

Trypanosoma  vivax  (Nagana)  ' 

Trypanosoma  evansi 

Theileria  parva  (East  Coast  fever) 

Theileria  annulate  I 

Theileria  lawrencei  | 

Theileria  bovis  i 

Theileria  hirci  \ 

Vesicular  exanthema  vims  j 

Wesselsbron  disease  vims  I 

Zyonema 

Footnotes  and  References  of  Appenefix  B | 

* A USDA  permit  required  for  import  and 

interstate  commerce  of  pathogens,  may  be 
obtained  from  the  Animal  and  Plant  Health  ! 
Inspection  Service,  USDA,  Federal  Building, 
Hyattsville,  MD.  20782.  1 1 

**Since  the  publication  of  the  classification  I 
in  1974  [1],  the  Actinomycetes  have  been  ' i 
reclassified  as  bacterial  rather  than  fungal 
agents. 

* * * All  activities,  including  storage  of 

variola  and  whitepox  are  restricted  to  the 
single  national  facility  (WoHd  Health 
Organization  (WHO)  Collaborating  Center  1 1 
for  Smallpox  Research,  Center  for  Disease  ' 

Control,  in  Atlanta). 

(1)  Classification  of  Etiologic  Agents  on  the  j 

Basis  of  Hazard.  (4th  Edition,  July  1974).  U.S.  i' 
Department  of  Health.  Education  and  k ^ 

Welfare,  Public  Health  Service,  Center  for  -i 
Disease  Control,  Office  of  Biosafety,  Atlanta,  | 
Georgia  30333.  i j 

[2]  National  Cancer  Institute  Safety 

Standards  for  Research  Involving  Oncogenic  u , 
Viruses  (Ottober  1974),  U.S.  Department  of  I ; 
Health,  Education,  and  Welfare  Pubhcaticui  } ^ 

No.  (NIH)  78-790. 

(J)  U.S.  Department  of  Agriculture.  Animal  ^ g 
and  Plant  Health  Inspection  Service.  f g 
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Appeodix  C. — Exemptioa*  Under  l-E-8 

Section  l-E-5  (tales  that  exempt  from  these 
Guidelines  are  “Other  classes  of  recombinant 
D.NA  molecules,  if  the  Director.  NIH.  with 
advice  of  the  recombinant  DNA  Advisor)- 
Comnuttee.  after  appropriate  notice  and 
opportunity  for  public  comment  Hnds  that 
they  do  itot  present  a significant  risk  to 
health  or  the  environment.  (See  Section  fV- 
E-l-b-(lHd)  ) Certain  classes  are  exempt  as 
of  publication  of  these  Rev  ised  Guidelines." 

The  following  classes  of  experiments  are 
exempt  under  Section  l-E-5  of  the 
Guidelines: 

1.  Recombinont  DNAs  in  TiBsue  Culture 

Recombinant  DNA  molecules  derived 

entirely  from  non-viral  components  (that  is, 
no  component  is  derived  from  a eukaryotic 
virus),  that  are  propagated  aiul  maintained  in 
cells  In  tissue  culture  are  exempt  from  these 
Guidelines  with  the  exceptions  listed  below 

ExceptionB 

Experunenta  described  in  Sections  1-D-l  to 
t-D-d  as  being  prohibited 

Expenments  involving  DNA  from  Class  3 
organisms  (1)  or  cells  known  to  be  infected 
with  these  agents,  or  any  recombinant  D.NA 
molecules  nhich  increase  the  virulence  and 
host-range  of  a plant  pathogen  beyond  that 
which  occurs  by  natural  genetic  exchange 
(See  Section  IU-O-1.) 

Expenments  involving  the  deliberate 
introduction  of  genes  coding  for  the 
bios)mthesis  of  toxins  potent  for  vertebrates. 
(See  Appendix  G.) 

2.  EAfienmentB  Involving  C coli  K-12  hoot 
vector  ByttemB 

Expenments  which  use  £ coli  K-12  host- 
vector  s> stems,  with  the  excepdoo  of  those 
experiments  listed  below,  are  exempt  from 
these  Guidelines  provided  that  (a)  the  £ coh 
host  shall  not  contain  conjugation  proficient 
plasmids  or  generalized  transducing  phages, 
and  (b)  lambda  or  lambdoid  or  Ff 
bacteriophages  or  nuncon)ugative  plasmids 
|40|  shall  be  used  as  vectors.  However, 
expenments  involving  the  Insertion  into  E 
coh  K-12  of  DNA  from  prokaryotes  that 
exchange  genetic  Information  |3S|  with  E coli 
may  be  performed  with  any  £ coli  K-12 
vector  (e  g conjuga live  plasmid).  When  a 
noncon|ugaii\e  vector  is  used  the  £ coli  K- 
12  host  may  contain  con)ugat1ons-pro6cient 
plasmids  either  autonomous  or  integrated,  or 
generalised  transducing  phages 

For  these  exempt  experiments.  Pi  physical 
containment  conditions  are  recommended 

ExceptionB 

Experiments  described  In  Section  1-0-1  to 
l-D-5  as  being  prohibited. 

Experiments  involving  DNA  from  Class  3 
organisms  |1|  or  from  cells  known  to  be 
Infected  with  these  agents  may  be  conducted 
at  P3  containment.  Lower  containment  levels 
may  be  specified  by  NIH.  (See  Section  IV-E- 
l-tM2)-(e).)  Experiments  In  this  category 
require  prior  IBC  review  and  approval. 

Experiments  which  Increase  the  virulence 
and  host  range  of  a plant  pathogen  beyond 
that  which  occurs  by  natural  genetic 
exchange  (See  Section  111-0-1.) 

Prohibition  1-0-9  concerning  large-scale 
experiments  (e  g.,  more  than  10  liters  of 
culture)  applies  to  experiments  with  £ coU 


K-12  host-vector  systems.  The  Director.  NIH 
is  responsible  for  authorizing,  under 
procedures  specified  by  the  RAC  large-scale 
experiments  using  recombinant  DNAs  that 
are  rigorously  characterized  and  free  of 
harmful  sequences  (3).  (See  Section  lV-E-1- 
b-(3Hd).) 

Experiments  involving  the  deliberate 
cloning  of  genes  coding  for  the  biosynthesis 
of  toxins  potent  for  vertebrates  (See 
Appendix  G.) 

3.  Experiments  Involving  Soccharomyces 
cerevisiae  host-vector  systems 

Expieriments  which  use  Soccharomyces 
cerevisiae  host-vector  systems,  with  the 
exception  of  experiments  listed  below,  are 
exempt  from  these  Guidelines  provided  that 
laboratory  strains  are  used. 

For  these  exempt  experiments.  Pi  physical 
containment  conditions  are  recommended 

Exceptions 

Experiments  described  in  Sections  l-D-1  to 
l-D-9  as  being  prohibited. 

Experiments  involving  CDC  Class  3 
organisms  (1)  or  cells  known  to  be  infected 
with  these  agents,  or  any  recombinant  DNA 
molecules  wlilch  increase  the  virulence  and 
host-range  of  a plant  pathogen  beyond  that 
which  occurs  by  natural  genetic  exchange 
(See  Section  Hl-O-1.) 

Prohibition  l-D-9  concerning  large-scale 
experiments  (e  g..  more  than  10  liters  of 
culture)  applies  to  experiments  with  S. 
cerevisiae  host-vector  systems.  The  Director 
NIR  Is  responsible  for  authorizing,  under 
procedures  specified  by  RAC.  large-scale 
experiments  using  recombinant  DNAs  that 
are  rigorously  characterized  and  free  of 
harmful  sequences  |3|.  (See  Section  fV-E-1- 
bH3Hd) ) 

Experiments  Involving  the  deliberate 
cloning  of  genes  coding  for  the  biosynthesis 
of  toxifu  potent  for  vertebrates  (See 
Appendix  G.) 

4 Experiments  Involving  Bacillus  subtilis 
host -vector  s)s  terns. 

Any  asporogenic  Bacillus  subtilis  strain 
which  does  not  revert  to  a sporefoimer  with  a 
frequency  greater  than  10' ’can  be  used  for 
cloning  D.NA  from  any  nopprohibited  source, 
with  the  exception  of  those  expenments 
listed  below  Indigenous  Bacillus  plasmids 
and  phages,  whose  host-range  does  not 
include  Bacillus  cereus  or  Bacillus  an  throe  is. 
may  be  used  as  vectors 

For  these  exempt  expenments  Pi  physical 
containment  conditions  are  recommended. 

Exceptions 

Experiments  described  in  Sections  1-0-1  to 
l-D-9  as  being  prohibited. 

Experiments  involving  CDC  Class  3 
organisms  [1|  or  cells  known  to  be  infected 
with  these  agents,  or  any  recombinant  DNA 
molecules  which  increase  the  virulence  and 
host-range  of  a plant  pathogen  beyond  that 
which  occurs  by  natural  genetic  exchange. 
(See  Section  Ill-O-I.) 

Prohibition  l-D-6  concerning  large-scale 
experiments  (e  g..  more  than  10  liters  of 
culture)  applies  to  experiments  with  B. 
subtilis  host-vector  systems.  The  Director. 
NIH.  is  responsible  for  authorizing,  under 
procedures  specified  by  RAC.  large-scale 
experiments  using  recombinant  DNAs  that 


are  rigorously  characterized  and  free  of 
harmful  sequences  (3).  (See  Section  IV-E-1- 

b-(3Hd)) 

Experiments  involving  the  deliberate 
cloning  of  genes  coding  for  the  biosynthesis 
of  toxins  potent  for  vertebrates  (See 
Appendix  G.) 

Appendix  D. — HVl  and  HV2  Host-Vector 
Systems  Assigned  Containment  Levels  as 
Specified  in  the  Subsections  of  Section  III-A 

As  noted  above  at  the  beginning  of  Section 
lll-A.  certain  HVl  and  HV2  host-vector 
systems  are  assigned  containment  levels  as 
specified  in  the  subsections  of  Section  lU-A. 
liiose  so  classified  as  of  publication  of  these 
Revised  Guidelines  are  listed  below. 

HVl* — The  following  specified  strains  of 
Neurospora  crassa  which  have  been  modified 
to  prevent  aerial  dispersion; 

(1)  ini  (inositolless)  strains  37102.  37401. 
4631&  64001  and  89601. 

(2)  csp-1  strain  UCLA37  and  csp/2  strains 
FS  590.  UCLAlOl  (these  are  conidial 
separation  mutants). 

(3)  eas  strain  UCLAlOl  (an  “easily 
wettable"  mutant). 

HVl — The  following  Slreptomyces  species: 
Streptomyces  coelicolor.  S.  lividans.  S. 
parvulus.  and  S.  griseus.  The  following  are 
accepted  as  vector  components  of  certified 
Streptomyces  HVl  systems:  Streptomyces 
plasmids  SCP2.  SLPl.2.  pl|101.  actinophage 
phi  C31.  and  their  derivatives. 

Appendix  E. — Actions  Taken  Under  the 
Guidelines 

As  noted  In  the  subsections  of  Sections  (V- 
E-l-b-(1)  end  IV-E-l-b-{2).  the  Director, 

NTH.  may  take  certain  actions  with  regard  to 
the  Guidelines  after  consideration  by  the 
RAC. 

Some  of  the  actions  taken  to  date  include 
the  following- 

1.  The  following  experiment  has  been 
approved:  The  cloning  in  B.  subtilis.  under  P2 
conditions,  of  DNA  derx-ied  from 
SaLchorom}xes  cerevisiae  using  EK2  plasmid 
vectors  provided  that  an  HVl  B.  subtilis  host 
is  used. 

2 Unmodified  laboratory  strains  of 
Neurospora  crassa  can  be  used  in  all 
experiments  for  which  HVl  .V.  crassa 
systems  are  approved,  provided  that  only 
DNA  from  Class  1 agents  is  used.  For  agent 
other  than  Class  1.  unmodified  laboratory 
strains  of  N.  crassa  can  be  used  in  all 
experiments  for  which  HVl  N.  crassa 
systems  are  approved,  prox-ided  that  these 
are  carried  out  at  physical  containment  one 
level  higher  than  required  for  HVl.  However, 
if  P3  containment  is  specified  for  HVl  N. 
crassa.  this  level  is  considered  adequate  for 
unmodified  N.  crassa.  Care  must  be  exercised 
to  prevent  aerial  dispersal  of  macroconidia. 
in  accordance  with  good  laboratory  practice. 
Mutationally  modified  strains  of  N.  crassa 
specified  as  HVl  in  Appendix  D can  be  used 
in  all  experiments  for  which  HV2  N.  crassa 


'These  follow  the  assigned  containment  levels  as 
specified  in  the  subsections  of  Section  III-A  with 
one  exception.  The  exception  is  that  experiments 
involving  complete  genomes  of  eukaryotic  viruses 
will  require  P3  *■  HVl  or  P2  -t-  HV2  rather  than  the 
levels  given  in  the  subsections  of  Section  lll-A. 
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systems  are  approved,  provided  that  only 
DNA  from  Class  1 agents  is  used. 

3L  P2  physical  containment  shall  be  used 
for  DNA  recombinants  produced  between 
members  of  the  Actinomycetes  group  except 
for  the  species  which  are  known  to  be 
pathogenic  for  man,  animals,  or  plants. 

4.  Cloned  desired  fragments  from  any  non- 
prohibited  source  may  be  transferred  into 
Agrobacterium  tumefaciens  containing  a Ti 
plasmid  (or  derivatives  thereof),  using  a 
nonconjugative  E.  coli  plasmid  vector 
coupled  to  a fragment  of  the  Ti  plasmid  and/ 
or  the  origin  of  replication  of  an 
Agrobacterium  plasmid,  under  containment 
conditions  one  step  higher  than  would  be 
required  for  the  desired  DNA  in  HVl  systems 
(i.e.  one  step  higher  physical  containment 
than  that  speci6ed  in  the  subsections  of 
Section  Ill-A).  However,  DNA  from  plants 
and  nonpathogenic  prokaryotes  may  be 
cloned  under  P2  containment  conditions;  and 
the  Saccharomyces  cerevisiae  alcohol 
dehydrogenase  1 gene  and  the  gene  coding 
for  the  maize  [Zea  mays]  seed  storage 
protein,  zein,  may  be  cloned  under  PI 
conditions.  Transfer  into  plant  parts  or  cells 
in  culture  is  permitted  at  the  same 
containment  level  as  is  used  for  the  cloning  in 
Agrobacterium  tumefaciens. 

5.  Bacillus  subtilis  strains  that  do  not  carry 
an  asporogenic  mutation  can  be  used  as  hosts 
specifically  for  the  cloning  of  DNA  dervied 
from  E.  coli  K-12  and  Streptomyces 
coelicolor,  S.  aureofaciens,  S.  rimosus,  S. 
griseus,  S.  cyaneus,  and  S.  venezuelae,  using 
NIH-approved  Staphylococcus  aureus 
plasmids  as  vectors  under  P2  conditions. 

6.  Streptomyces  coelicolor,  S.  aureofaciens, 
S.  rimosus,  S.  griseus,  S.  cyaneus,  and  S. 
venezuelae  can  be  used  as  hosts  for  the 
cloning  of  DNA  derived  from  B.  subtilis,  E, 
coli  K-12,  or  from  S.  aureus  vectors  that  have 
been  approved  for  use  in  B.  subtilis  under  P2 
conditions,  using  as  vectors  any  plasmid 
indigenous  to  Streptomyces  species  or  able  to 
replicate  in  these  hosts  by  natural  biological 
mechanisms. 

7.  Certain  cloned  segments  of  Anabena 
DNA  may  be  transferred  into  Klebsiella 
under  P2  physical  containment. 

8.  Permission  is  granted  to  clone  foot-and- 
mouth  disease  virus  in  the  EKICV  host-vector 
system  consisting  of  E.  coli  K-12  and  the 
vector  pBR322,  all  work  to  be  done  at  the 
Plum  Island  Animal  Disease  Center. 

9.  Permission  is  granted  to  clone  the 
Exotoxim  A gene  of  Pseudomonas  aeruginosa 
under  PI  -f  EKl  conditions  in  Escherichia 
coli  K-12  and  under  Pi  conditions  in 
Pseudomonas  aeruginosa. 

10.  Permission  is  granted  to  return  to  the 
host  of  origin  Helminthosporanium  maydis 
(race  O]  DNA  which  has  been  cloned  in  yeast 
strain  SHY2  using  the  hybrid  E.  co//— yeast 
plasmid  YlpS.  The  cloned  DNA  may  be 
retured  to,  and  propagated  in, 
Helminthosporanium  maydis  at  the  P2  level 
of  physical  containment. 

11.  Permission  is  granted  to  return 
Schizophyllum  commune  DNA  (or  yeast 
DNA)  cloned  in  Saccharomyces  cerevisiae 
with  YR  or  2 mu  circle  vectors  to 
Schizophyllum  commune.  The  cloned  DNA 
may  be  returned  to,  and  propagated  in, 
Schizophyllum  commune  at  the  P2  level  of 
physical  containment. 


12.  Permission  is  granted  to  return 
Wangiella  dermatitidis  DNA  to  Wangiella 
dermatitidis  using  an  HV2  certified 
Saccharomyces ! E.  coli  hybrid  vector.  The 
Wangiella  dermatitidis  may  be  propagated  at 
the  P3  level  of  physical  containment. 

13.  Certain  specified  clones  dervied  from 
segments  of  the  Foot-and-Mouth  Diseas  Virus 
may  be  transferred  from  Plum  Island  Animal 
Disease  Center  to  the  facilities  of  Genentech, 
Inc.,  of  South  San  Francisco,  California. 
Further  development  of  the  clones  at 
Genentech  has  been  approved  under  PI  -t- 
EKl  conditions. 

14.  Saccharomycopsis  lipolytica  may  be 
used  as  a host  for  transformation  with 
defined  Escherichia  coli j Saccharomyces 
cerevisiae  hybrid  plasmids  and  the  hybrid 
plasmids  may  be  used  for  cloning  S. 
lipolytica  DNA  in  E.  coli  and  returning  the 
cloned  DNA  to  5.  lipolytica. 

15.  Conjugative  plasmids  or  transducing 
phages  may  be  employed  in  recombinant 
DNA  experiments  when  employing  E.  coli  as 
host  when  a small  defined  segment  of 
Adenovirus  2 DNA  is'  employed  as  linker 
DNA. 

16.  Permission  is  granted  to  introduce  DNA 
segments  from  aphid  transmissible  strains 
into  non-aphid  transmissible  strains  of 
Cauliflower  mosaic  virus  in  order  to  study  the 
factors  determining  aphid  transmissibility. 

17.  Permission  is  granted  to  return  Mucor 
racemosus  DNA  which  has  been  cloned  in 
Saccharomyces  cerevisiae  host-vector 
systems  to  Mucor  racemosus.  In  addition, 
permission  is  granted  to  transform  Mucor 
racemosus  with  S.  cerevisiae  sequences. 
These  manipulations  may  be  performed 
under  P2  conditions. 

18.  DNA  from  nonpathogenic  prokaryotes 
and  nonpathogenic  low  eukaryotes  may  be 
cloned  into  Schizosaccharomyces  pombe 
species  under  Pi  containment  conditions. 
DNA  from  higher  eukaryotes  may  be  cloned 
in  S.  pombe  species  under  P3  contaiiunent 
conditions. 

19.  The  pyrogenic  endotoxin  type  A (Tox 
A)  gene  of  Staphylococcus  aureus  may  be 
cloned  in  an  HV2  Bacillus  subtilis  host- 
vector  system  under  P3  containment 
conditions. 

20.  A hybrid  plasmid  composed  of,  (1)  E. 
Coli  plasmid  pBR325,  (2)  the  origin  of 
replication  and  transfer  genes  of 
Agrobacterium  tumefaciens  plasmid  Ti,  (3) 
the  thiamine  gene  of  E.  coli,  and  (4) 
Arabidopsis  DNA,  may  be  transformed  into 
Agrobacterium  tumefaciens  under  PI 
conditions.  The  Agrobacterium  tumefaciens 
may  subsequently  be  used  to  introduce  the 
composite  plasmid  carrying  Arabidopsis 
DNA  and  the  E.  coli  thiamine  gene  into 
Arabidopsis  plants  under  Pi  containment 
conditions. 

21.  Chlamydomonas  reinhardi  can  be  used 
as  a host  for  cloning  defined  DNA  segments 
derived  form  E.  coli  and  Saccharomyces 
cerevisiae  using  E.  coli/S.  cerevisiae  hybrid 
vectors  imder  P2  physical  containment. 

22.  Candida  albicans  can  be  used  as  a host 
for  cloning  Candida  albicans  DNA  following 
propagation  of  the  DNA  in  E.  coli  K-12  or  in 
Saccharomyces  cerevisiae  employing  an  E. 
coli/S.  cerevisiae  hybrid  plasmid  vector  or 
the  yeast  2 micron  plasmid. 


23.  The  Rd  strain  of  Hemophilus  influenzae 
can  be  used  as  a host  for  the  propagation  of 
the  cloned  Tn  10  tet  R gene  derived  from  E. 
coli  K-12  employing  the  non-conjugative 
Haemophilus  plasmid,  pRSF0885,  under  PI 
conditions. 

24.  Zymumonas  mobilis  may  be  used  as  a 
host  under  P2  conditions  for  transformation 
by  recombinant  DNA  derived  from 
Pseudomonas  strains  that  are  non-pathogenic 
for  animals  or  plants,  and  that  has  been 
cloned  in  an  E.  coli  K-12  host. 

25.  Protoplasts  of  Streptosporangium 
brasiliense  may  be  transformed  with  a hybrid 
plasmid  containing  pBR322  plus  a 
Streptosporangium  plasmid  into  which  have 
been  incorporated  specified  DNA  segments 
from  Streptomyces  species  or  an  HVl 
approved  Bacillus  subtilis  cloning  vector. 

26.  Saccharomyces  cerevisiae  DNA  may  be 
cloned  in  Tetrahymena  thermophila  using  E. 
coli/S.  cerevisiae  hybrid  plasmids  under  PI 
containment  conditions. 

27.  All  members  of  the  nonpathogenic 
Actinomycetes  genus  Streptomyces  the  the 
plasmids  native  to  this  genus  are  approved  as 
host-vector  systems  for  the  cloning  under  PI 
conditions  of  DNA  derived  from  other 
nonpathogenic  prokaryotic  organisms  such  as 
Streptomyces  and  other  nonpathogenic 
Actinomycetes  species,  Escherichia  coli  K- 
12,  Bacillus  subtilis,  Bacillus  licheniformis. 
Bacillus  circulans,  and  other  nonpathogenic 
Bacillus  species,  and  for  the  cloning  of  DNA 
derived  from  nonpathogenic  unicellular 
eukaryotic  microorganisms  such  as 
Saccharomyces  cerevisiae  and  Neurospora 
crassa. 

28.  Bacillus  subtilis  strains  that  do  not 
carry  an  asporogenic  mutation  can  be  used 
under  P2  conditions  for  the  cloning  of  DNA 
from  any  GDC  Class  1 organism,  using 
indigenous  plasmid  and  phage  vectors  whose 
host  range  does  not  include  Bacillus 
anthracis  or  Bacillus  cereus. 

29.  Bacillus  subtilis  strains  that  do  not 
carry  an  asporogenic  mutation  can  be  used 
under  PI  conditions  for  the  cloning  of  DNA 
from  any  Class  1 Bacillus  species,  using 
indigenous  plasmid  and  phage  vectors  whose 
host  range  does  not  include  Bacillus 
anthracis  or  Bacillus  cereus. 

30.  Permission  is  granted  to  clone  in  E.  coli 
K-12,  under  P4  containment  conditions, 
restriction  fragments  of  Corynephage  Beta 
carrying  the  structural  gene  for  diptheria 
toxin. 

31.  Permission  is  granted  to  clone  certain 
subgenomic  segments  of  Foot  and  Mouth 
Disease  Virus  in  HVl  Bacillus  subtilis  and 
Saccharomyces  cerevisiae  host-vector 
systems  under  PI  conditions  at  Genentech, 
Inc.,  South  San  Francisco,  California. 

32.  Permission  is  granted  in  principle  to 
propagate  in  mammalian  cell  culture 
recombinant  DNA  molecules  consisting  of 
segments  of  Foot  and  Mouth  Disease  Virus 
and  SV40  deletion  vectors  under  P3 
conditions  at  the  Plum  Island  Animal  Disease 
Center.  Approval  is  subject  to  review  by  a 
RAC  'Working  Group  of  individual 
experiments. 

33.  A conjugative  plasmid  may  be  used  to 
transfer  among  E.  coli  K-12  strains,  under  P2 
physical  containment,  the  qa-2  gene  of 
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Neurvapora  crassa  ligated  to  a mobilizable 
plasmid 

34.  E.  coU  K-12  strain  DF214  (or  derivatives 
thereof)  and  plasmid  vectors  (e.g..  pBR322. 
pBR325)  may  be  used  to  clone  rat  cDNA 
under  P2  conditions.  After  the  clone  of 
interest  has  been  puriHed.  it  may  be  worked 
with  the  under  Pi  containrpent. 

Appendix  F. — Certifled  Host-Vector  Systems 

While  many  experiments  using  £.  coli  K- 
12.  Saccharomyces  cerevisiae  and  Bacillus 
BubtiHs  are  currently  exempt  from  the 
Guidelines  under  Exemption  l-E-5.  some 
derivatives  of  these  host-vector  systems  were 
previously  classified  as  HVl  or  HV2.  A 
listing  of  those  systems  follows. 

HVl — The  following  plasmids  are  accepted 
as  the  vector  components  of  certiFied  B. 
subtUis  HVl  systems:  pUBllO.  pCl94.  pSl94. 
pSA2100.  pEl94.  pTl27,  pUBll2.  pC221. 
pC223.  and  pABl24  B.  subtilis  strains  RUB 
331  and  BCSC  1S53  have  been  certiFied  as  the 
host  component  of  HVl  systems  based  on 
these  plasmids. 

HV2 — The  asporogenic  mutant  derivative 
of  Bacillus  subtilis.  ASB  298.  with  the 
following  plasmids  as' the  vector  component: 
pUBllO.  pCl94.  pSl94.  pSA2100.  pEl94. 
pTT27.  pUBll2.  pC221.  pC223.  and  pABl24. 

HV2 — The  following  sterile  strains  of 
Saccharomyces  cerevisiae.  all  of  which  have 
the  ste-VC9  mutation.  SHYl.  SHY2.  SHY3. 
and  SHY4.  The  following  plasmids  are 
certified  for  use:  YIpl.  YF.p2.  YEp4.  YIpS. 
YEp8.  YRp7.  YEp20.  YEp21.  YEp24.  Ylp2S. 
Ylp28  Ylp27.  Ylp28.  Ylp29  Ylp30.  Ylp31. 
YIP32  and  Ylp33. 

EK2  Plasmid  Systems.  The  £ call  K-12 
strain  chi-177e.  The  following  plasmids  are 
certified  for  use:  pSClOl.  pMB9.  pBR313. 
pBR322.  pDM24.  pBR327.  pCLlOI.  pHBl  The 
following  £.  coli/S.  cerevisiae  hybrid 
plasmids  are  certified  as  F.K2  vectors  when 
used  in  £ coli  chi-1776  or  in  the  sterile  yeast 
strains.  SMYl  SMY2.  SHY3.  and  SHY4  YIpl. 
YF.p2.  YEp4  YlpS.  YEp6.  YRp7.  YEp20  YEp21 
YF.p24  Ylp25.  Ylp28.  Ylp27.  Ylp28.  Ylp29 
Ylp30.  Ylp3t.  Ylp3i  Ylp33 

EK2  Bdcteriophdge  Systems  The 
following  are  certified  FK2  systems 
ba.sed  on  bacteriophage  lambda: 


Vrrior 
Xxitve<;  xb^ 
X|KU£V  XB 
XSiZ|r<r  XB 
X<tAlX)  AB 
Charon  3 A 
Charrm  4 \ 


Himi 

OPSOSK.if 
DCjOauph 
£-  I.’h  K-W 
tllTiOsi/nK 
Oeaior  lll*3<V.()  + 
tH'sn  m 


Charon  16A 
Charon  ZIA 
Charon  23A 
Charon  24A 


DP50  or  DPSOsupF 
DPSOsupF 
DPSO  or  DPSOsupF 
DP50  or  DPSOsupF 


Appendix  G.— Containment  Conditions  for 
Cloning  of  Genes  Coding  for  the  Biosynthesis 
of  Toxins  for  Vertebrates 

1.  General  Information.  Appendix  G 
specifies  the  containment  to  be  used  for  the 
deliberate  cloning  of  genes  coding  for  the 
biosynthesis  of  toxins  for  vertebrates. 

Cloning  of  genes  coding  for  toxins  for 
vertebrates  that  have  an  LOm  of  less  than  100 
nanograms  per  kilogram  body  weight  (e  g., 
the  botulinum  toxins,  tetanus  toxin, 
diphtheria  toxin.  Shigella  dysenteriae 
neurotoxin)  is  prohibited.  No  specific 
restrictions  shall  apply  to  the  cloning  of  genes 
if  the  protein  specified  by  the  gene  has  an 
LOm  of  100  micrograms  or  more  per  kilogram 
of  body  weight.  Experiments  involving  genes 
coding  for  toxins  with  an  LDm  of  100 
micrograms  or  less  per  kilogram  body  weight 
shall  be  registered  with  ORDA  prior  to 
initiating  the  experiments.  A list  of  toxins 
classified  as  to  LOm  is  available  from  ORDA. 
Testing  procedures  for  determining  toxicity  of 
toxins  not  on  the  list  are  available  from 
ORDA.  The  results  of  such  tests  shall  be 
forwarded  to  ORDA.  which  will  consult  with 
the  ad  hoc  Working  Croup  on  toxins  prior  to 
inclusion  of  the  toxin  on  the  list.  (See  Section 
IV-E-l-b-(3)-(i).) 

2.  Containment  Conditions  for  Cloning  of 
Toxin  Cenes  in  £ coli  K-12. 

(a)  Cloning  of  genes  coding  for  toxins  for 
vertebrates  that  have  an  LD.«  in  the  range  of 
100  nanograms  to  1000  nanograms  per 
kilogram  body  weight  (e  g.,  abrin.  Clostridium 
perfringens  epsilon  toxin)  may  proceed  under 
P2  4 EK2  or  P3  EKl  containment  conditions. 

(b)  Cloning  of  genes  for  the  biosynthesis  of 
toxins  for  vertebrates  with  an  LDm  in  the 
range  of  1 microgram  to  100  micrograms  per 
kilogram  body  weight  may  proceed  under 

Pi  4- EKl  containment  conditions  (e.g.. 
Staphylococcus  aureus  alpha  toxin. 
Staphylococcus  aureus  beta  toxin,  ricin. 
Pseudomonas  aeruginosa  exoioxin  A. 
Bordatella  pertussis  toxin,  the  lethal  factor  of 
Bacillus  anthracis.  the  Pasteurella  pestis 
murine  toxins,  the  oxygen-labile  hemolysins 
such  us  streptolysin  O.  and  certain 
neurotoxins  present  in  snake  venoms  and 
other  venoms). 

(r)  Some  enterotoxins  are  substantially 
more  toxic  vshi-n  administered  enterally  then 
parentt-rallv.  the  following  enterotoxins  shall 
l<e  xubjei  I to  PI  ► EKl  containment 


conditions:  cholera  toxin,  the  heat  labile 
toxins  of  £.  coli,  Klebsiella,  and  other  related 
proteins  that  may  be  identified  by 
neutralization  with  an  antiserum  mono 
specific  for  cholera  toxin,  and  the  heat  stable 
toxins  of  £.  coU  and  of  Yersinia 
enterocolitica. 

3.  Containment  Conditions  for  Cloning  of 
Toxins  Cenes  in  Organisms  Other  than  £ 
coli  K-12. 

Requests  involving  the  cloning  of  genes 
coding  for  toxins  for  vertebrates  in  host- 
vector  systems  other  than  £.  coli  K-12  will  be 
evaluated  by  ORDA.  which  will  consult  with 
the  ad  hoc  working  group  on  toxins.  (See 
Section  IV-E-l-b-(3Hi)  ) 

Appendix  H. — Experiments  Covered  by 
Section  III-O 

No  experiments  currently  fall  under 
Section  111-0  of  the  Guidelines. 

Dated:  June  22.  1981 
Donald  S.  Fredrickson,  M.D.. 

Director.  National  Institutes  of  Health. 

OMB's  "Mandatory  Information 
Requirements  for  Federal  Assistance  Program 
Announcements"  (45  FR  39592)  requires  a 
statement  concerning  the  official  government 
programs  contained  in  the  Catalog  of  Federal 
Domestic  Assistance.  Normally  NIH  lists  in 
its  announcements  the  number  and  title  of 
affected  individual  programs  for  the  guidance 
of  the  public.  Because  the  guidance  in  this 
notice  covers  not  only  virtually  every  NIH 
program  but  also  essentially  every  federal 
research  program  in  which  D.N’A  recombinant 
molecule  techniques  could  be  used,  it  has 
been  determined  to  be  not  cost  effective  or  in 
the  public  interest  to  attempt  to  list  these 
programs.  Such  a list  would  likely  require 
several  additional  pages.  In  addition.  NIH 
could  not  be  certain  that  every  federal 
program  would  be  included  as  many  federal 
agencies,  as  well  us  private  organizations, 
both  national  and  international,  have  elected 
to  follow  the  NIH  Guidelines.  In  lieu  of  the 
individual  program  listing.  NIH  invites 
readers  to  direct  questions  to  the  information 
address  above  about  whether  individual 
programs  listed  in  the  Catalog  of  Federal 
Domestic  Assistance  are  affected. 

NIH  programs  are  not  covered  by  O.MB 
Circular  A-95  because  they  f't  the  description 
of  "programs  not  considered  appropriate"  in 
Section  B-(b)-(4)  and  (5)  of  that  Circular 
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DEPARTMENT  OF  HEALTH  AND 
HUMAN  SERVICES 

National  Inatitutes  of  Health 

Recombinant  DNA  Advisory 
Committee;  Notice  of  Meetings 

Pursuant  to  Pub.  L 92-463.  notice  is 
hereby  given  of  a meeting  of  the 
Recombinant  DNA  Advisory  Committee 
at  the  National  Institutes  of  Health, 
Conference  Room  6.  Building  3lC.  9000 
Rockville  Pike.  Bethesda,  Maryland 
20205.  on  September  10. 1981.  from  9:00 
a.m.  to  recess  at  approximately  6:00 
p.m.,  and.  if  necessary,  on  September  11, 
1981.  from  8:30  a.m.  to  5:00  p.m.  This 
meeting  will  be  open  to  the  public  on 
September  10  from  9:00  a.m.  to 
approximately  3:00  p.m.,  and  on 
September  11  from  8:30  a.m.  to 
adjournment  to  discuss: 

Proposed  major  revision  of  Guidelines 
Amendment  of  Guidelines 
E.  coU  K-12  host-vector  systems 
Host-vector  systems  other  than  E.  coli  K-12 
Risk-assessment 

Review  of  protocols  for  required  containment 

levels 

Requests  for  exceptions  to  prohibitions 
Other  matters  requiring  necessary  action  by 

the  Committee. 

Attendance  by  the  public  will  be 
limited  to  space  available. 

In  accordance  with  provisions  set 
forth  in  Section  552b(c)(4).  Title  5.  U.S. 
Code  and  Section  lOfd)  of  Pub.  L 92-463, 
the  meeting  will  be  closed  to  the  public 
for  approximately  three  hours  for  the 
review,  discussion  and  evaluation  of 
proposal(s)  from  a commercial 
concem(s)  for  scale-up  of  recombinant 
DNA  experiments.  It  is  anticipated  that 
this  will  occur  on  September  10,  from 
approximately  3KX)  p.m.  until 
adjournment.  The  proposal(s)  and  the 
discussion  could  reveal  conridential 
trade  secrets  or  commercial  property 
such  as  patentable  material. 

Dr.  William  ).  Cartland,  Jr.,  Executive 
Secretary.  Recombinant  DNA  Advisory 
Committee,  National  Institutes  of 
Health.  Building  31.  Room  4A52. 
telephone  (301)  496-6051.  will  provide 
materials  to  be  discussed  at  the  meeting, 
rosters  of  committee  members  and 
substantive  program  information.  A 
summary  of  the  meeting  will  be 
available  at  a later  date. 

In  addition,  notice  is  hereby  given  of  a 
meeting  of  the  Large  Scale  Review 
Working  Croup  sponsored  by  the 
Recombinant  DNA  Advisory  Committee 
at  the  National  Institutes  of  Health. 
Conference  Room  4,  Building  31A.  9000 
Rockville  Pike,  Bethesda,  Maryland 
20205,  on  September  9. 1981,  from  2K)0 
p.m.  to  5:00  p.m.  The  meeting  will  be 


open  to  the  public.  Attendance  will  be 
limited  to  space  available. 

Further  information  may  be  obtained 
from  Dr.  Elizabeth  Milewski.  Executive 
Secretary,  Large  Scale  Review  Working 
Croup.  NIAID,  Building  31,  Room  4A52, 
Bethesda.  Maryland,  telephone,  (301) 
496-6051. 

July  27. 1981. 

Thomas  E.  Malone,  Ph.O., 

Deputy  Director,  NIH. 

OMB's  "Mandatory  Information 
Requirements  for  Federal  Assistance  Program 
Announcements"  (45  FR  39592)  requires  a 
statement  concerning  the  ofTicial  government 
programs  contained  in  the  Catalog  of  Federal 
Domestic  Assistance.  Normally  NIH  lists  in 
its  announcements  the  number  and  title  of 
affected  individual  programs  for  the  guidance 
of  the  public.  Because  the  guidance  in  this 
notice  covers  not  only  virtually  every  NIH 
program  but  also  essentially  every  federal 
research  program  in  which  DNA  recombinant 
molecule  techniques  could  be  used.  It  has 
been  determined  to  be  not  cost  effective  or  In 
the  public  interest  to  attempt  to  list  these 
programs.  Such  a list  would  likely  require 
several  additional  pages.  In  addition.  NIH 
could  not  be  certain  that  every  federal 
program  would  be  included,  as  many  federal 
agencies,  as  well  as  private  organizations, 
both  national  and  inlemationaL  have  elected 
to  follow  the  .NIH  Guidelines.  In  lieu  of  the 
individual  program  listing.  NIH  invites 
readers  to  direct  questions  to  the  information 
addressed  above  about  whether  individual 
programs  listed  in  the  Catalog  of  Federal 
Domestic  Assistance  are  affected. 

NIH  programs  are  not  covered  by  0MB 
Circular  A-05  because  they  fit  the  description 
of  "programs  not  considered  appropriate”  in 
Section  B-(b)-(4)  and  (5)  of  that  Cirtnilar. 

|F1t  Doc  SI-12141  FUod  S-S-Sl.  S45  •m| 

BIUJMO  COOC  411»-0a-«l 


Recombirtant  DNA  Research; 
Proposed  Actions  Under  Guidelines 

agency;  National  Institutes  of  Health, 
PHS,  HHS. 

ACTION;  Notice  of  actions  under  NIH 
Guidelines  for  Research  Involving 
Recombinant  DNA  Molecules. 


SUMMARY:  This  notice  sets  forth 
proposed  actions  to  be  taken  under  the 
NIH  Guidelines  for  Research  Involving 
Recombinant  DNA  Molecules. 

Interested  parties  are  invited  to  submit 
comments  concerning  these  proposals. 
After  consideration  of  these  proposals 
and  comments  by  the  NIH  Recombinant 
DNA  Advisory  Committee  (RAC)  at  its 
September  10-11, 1981  meeting,  the 
Director  of  the  National  Institutes  of 
Health  will  issue  decisions  on  these 
proposals  in  accord  with  the  Guidelines. 

DATE:  Comments  must  be  received  by 
September  3. 1981. 


ADDRESS:  Written  comments  and 
recommendations  should  be  submitted 
to  the  Director,  Office  of  Recombinant 
DNA  Activities,  Building  31,  Room  4A52, 
National  Institutes  of  Health,  Bethesda, 
Maryland  20205.  All  comments  received 
in  timely  response  to  this  notice  will  be 
considered  and  will  be  available  for 
public  inspection  in  the  above  office  on 
weekdays  between  the  hours  of  8:30 
a.m.  and  5:00  p.m. 

FOR  FURTHER  INFORMATION  CONTACr. 

Background  documentation  and 
additional  information  can  be  obtained 
from  Drs.  Stanley  Barban  or  Elizabeth 
Milewski,  Office  of  Recombinant  DNA 
Activities,  National  Institutes  of  Health, 
Bethesda,  Maryland  20205,  (301)  496- 
6051. 

SUPPLEMENTARY  INFORMATION:  The 

National  Institutes  of  Health  will 
consider  the  following  changes  and 
amendments  under  the  Guidelines  for 
Research  Involving  Recombinant  DNA 
Molecules,  as  well  as  actions  under 
these  Guidelines. 

1.  Request  to  Utilize  Hemophilus 
Parainfluenzae  to  Clone  Moloney 
Murine  Leukemia  Provirus. 

Dr.  lames.  W.  Gautsch  of  Scripps 
Clinic  and  Research  Foundation 
requests  permission  to  clone  Moloney 
MuLV  provirus  and  cellular  flanking 
regions  in  Hemophilus  parainfluenzae. 
The  provirus  DNA  and  flanking  regions 
will  be  ligated  into  vector  pRK290,  a 
plasmid  with  a broad  host  range  in  gram 
negative  bacteria.  The  cloned  plasmid 
DNA  wdl  subsequently  be  used  to  infect 
NIH  3T3  cells. 

2.  Evaluation  of  a Proposal  Using 
Conjugative  Plasmids  to  Transfer  DNA 
between  E.  Coli,  Vibrio  Cholera,  and 
Vibrio  Harveyi. 

Dr. ).  W.  Hastings  of  Harvard 
University  requests  permission  to  clone 
Vibrio  Harveyi  DNA  in  E.  coli  and 
Vibrio  cholera.  Conjugation  proficient 
plasmids  (e.g.,  pRK290  derivatives)  will 
be  used  to  transfer  the  cloned  V. 
Harveyi  DNA  between  E.  coli,  V. 
cholera,  and  V.  Harveyi. 

3.  Request  to  Include  Streptococcus 
Lactis  and  Streptococcus  Sanguis  in  a 
Sublist  of  Appendix  A. 

Dr.  Larry  McKay  of  the  University  of 
Minnesota  has  requested  permission  for 
the  one  way  transfer  of  Streptococcus 
lactis  DNA  into  S.  sanguis  strain 
Challis,  and  that  these  strains  be 
included  under  the  exemption  category 
of  Appendix  A on  the  basis  that  they 
exchange  genetic  information  by  known 
physiological  processes.  He  also 
requests  permission  to  transfer  a 
recombinant  plasmid  from  5.  faecalis  to 
S.  lactis. 
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4.  Request  for  Permission  to  Clone 
Subgenomic  Segments  of  Rift  Valley 
Fever  Virus. 

Molecular  Genetics,  Inc.,  of 
Minnetonka,  Minnesota  in  collaboration 
with  the  U.S.  Army  Medical  Research 
Institute  of  Infectious  Diseases,  Fort 
Detrick,  Md„  has  requested  permission 
to  clone,  under  PI  conditions,  segments 
of  Rift  Valley  Fever  Virus  encoding  for 
antigenic  determinants. 

5.  Request  to  Clone  Saccharomyces 
Cerevisiae  DNA  in  Salmonella 
Typhimurium. 

Drs.  Christopher  Marvel  and  Edward 
Penhoet  of  the  University  of  California, 
Berkeley,  have  requested  permission  to 
clone  Saccharomyces  cerevisiae  DNA 
in  Salmonella  typhimurium  using  a 
nonmobilizable  plasmid  (YEpl3). 

6.  Proposal  To  Amend  Section  III-B- 
3. 

Dr.  Michael  J.  Ross,  of  Genentech, 

Inc.,  has  requested  the  RAC  to  evaluate 
a proposal  to  amend  Section  III-B-3  of 
the  Guidelines.  Section  III-B-3  currently 
specifies  that  the  Director,  NIH  may  set 
containment  levels  after  a case-by-case 
review  of  certain  experiments  involving 
non-HVl  host-vector  systems.  The 
cloning  of  higher  eukaryotic  DNA  into 
non-certified  host-vector  systems  is 
cited  as  an  example.  Dr.  Ross  proposes 
a provision  which  would  permit  cloning 
of  DNA  from  anymonpathogenic  species 
into  nonpathogenic  lower  eukaryotes  at 
the  P3  level  of  containment;  cloning  of 
DNA  from  any  nonpathogenic  species 
into  nonpathogenic  prokaryotes  would 
be  allowed  at  the  P2  level  of 
containment.  Data  supporting  the 
contention  that  the  donor  and  recipient 
are  nonpathogenic  would  be  submitted 
to  the  local  IBC. 

7.  Proposed  Amendment  of  Section  /- 
D-6. 

Dr.  Irving  Johnson  of  Eli  Lilly  and 
Company  has  requested  that  Section  I- 
D-6  be  amended  to  read  as  follows  (new 
text  in  italics): 

“I-D-6.  Large-Scle  experiments  [e.g., 
more  than  10  liters  of  culture]  with 
organisms  containing  recombinant 
DNAs  other  than  those  listed  in 
Appendix  C,  Paragraphs  2,  3,  and  4 of 
the  Guidelines,  unless  the  recombinant 
DNAs  are  rigorously  characterized  and 
the  absence  of  harmful  sequences 
established  (3).  [See  Section  IV-E-l-b- 
[3]-[d].] 

It  is  noted  that  certain  other 
modifications  of  the  Guidelines  will  be 
necessary  in  order  to  make  them 
co'nsistent  with  the  adoption  of  the 
amendment.  For  instance,  the  text 
dealing  with  large-scale  experiments  in 
Sections  2,  3,  and  4 in  Appendix  C 
would  be  replaced  with  the  following 
revised  text: 


“Large-scale  experiments  (e.g.,  more 
than  10  liters  of  culture)  require  prior 
IBC  review  and  approval.” 

8.  Request  to  include  streptococcus 
Pyogenes  on  Sublist  F of  Appendix  A 

Dr.  Joseph  Ferretti  of  the  University  of 
Okahoma  Health  Sciences  Center, 
Oklahoma  City,  Oklahoma,  has 
requested  that  Streptococcus  pyogenes 
and  streptococcus  sanguis  be 
considered  as  natural  exchangers  of 
DNA  under  the  exemption  category  of 
Section  I-E-4  and  included  in  Sublist  F 
of  Appendix  A.  He  has  submitted 
information  concerning  the  evidence  for 
exchange  of  genetic  information 
between  these  organisms. 

9.  Proposed  Amendment  of  III-C-2a 
and  Addition  of  a New  Section  III-C-7- 
c. 

Dr.  Lois  Miller  of  the  University  of 
Idaho,  Moscow,  Idaho,  has  proposed  the 
following  revision  of  Section  III-C-2-a 
regarding  experiments  involving 
invertebrate  viral  vectors: 

“III-C-2.  Invertebrate  Host-Vector 
Systems. 

III-C-2-a.  Invertebrate  Viral  Vectors. 
Experiments  involving  invertebrate 
virus  vectors  can  be  done  as  follows: 

III-C-2-a-(l).  Recombinant  DNA 
molecules  containing  no  more  than  two- 
thirds  of  the  genome  of  any  invertebrate 
virus  [all  viruses  from  a single  Family 
(36)  being  considered  identical  (50)]  may 
be  propagated  and  maintained  in  cells  in 
tissue  culture  using  Pi  containment.  For 
each  experiments,  it  must  be  shown  that 
the  cells  lack  helper  virus  for  the 
specific  Families  of  defective  viruses 
being  used.  The  DNA  may  contain 
fragments  of  the  genomes  of  viruses 
from  more  than  one  Family  but  each 
fragment  must  be  less  than  two-thirds  of 
a genome. 

III-C-2-a-(2).  Recombinants  with  less 
than  two-thirds  of  the  genome  of  any 
invertebrate  virus  may  be  rescued  with 
helper  virus  using  P2  containment  unless 
it  is  classified  by  the  CDC  as  a class  3 
agent  (1)  in  which  case  P3  containment 
is  required. 

III-^-2-a-(3).  Experiments  involving 
the  use  of  other  whole  or  defective  virus 
genomes  to  propagate  DNA  sequences 
from  prokaryotic  or  eukaryotic 
organisms  (and  viruses),  or  as  vectors  to 
transform  nonpermissive  cells,  will  be 
evaluated  by  NIH  on  a case-by-case 
basis  [45]  and  will  be  conducted  under 
the  prescribed  physical  and  biological 
containment  conditions.  (See  Section 
IV-E-l-b-(3)-(c).) 

NIH  will  also  review  on  a case-by- 
case basis  [45]  all  experiments  involving 
the  use  of  virus  vectors  in  animals  and 
will  prescribe  the  physical  and 
biological  containment  conditions 


appropriate  for  such  studies.  (See 
Section  IV-E-l-b-(3)-(c).)" 

Dr.  Miller  also  proposes  that  a new 
Section,  III-C-7-c,  be  added  to  the 
Guidelines,  as  follows: 

“III-C-7-c.  Transfer  to  Invertebrates. 
DNA  from  any  nonprohibited  source 
[Section  I-D],  except  for  greater  than 
one  quarter  of  a eukaryotic  viral 
genome,  which  has  been  cloned  and 
propagated  in  E.  coli  K-12,  may  be 
transferred  with  the  E.  coli  vector  used 
for  cloning  to  any  eukaryotic  cells  in 
culture  or  to  any  invertebrate  organism 
and  propagated  under  conditions  of 
physical  containment  comparable  to  Pi 
and  appropriate  to  the  organism  under 
study  (2A).  Transfers  to  any  other  host 
will  be  considered  by  the  RAC  on  a 
case-by-case  basis  (45)." 

10.  Containment  Conditions  for 
Cloning  and  Expression  of  DNA  Coding 
for  Diphtheria  Toxin. 

In  the  revised  Guidelines  issued  on 
July  1, 1981,  Dr.  John  Murphy  of  Harvard 
University  was  given  permission  to 
clone  in  E 'coli  K-12,  under  P4 
containment  conditions,  restriction 
fragments  of  Corynephage  Beta  carrying 
the  structural  gene  for  diphtheria  toxin. 
Dr.  Murphy  requests  that  he  be 
permitted  to  carry  out  the  experiments 
within  NIH  high-contaimnent  facilities 
with  the  selection  of  laboratory 
practices  and  containment  equipment  to 
be  specified  by  the  local  biosafety 
committee  (IBC). 

11.  Development  of  New  Host-Vector 
System  based  on  Corynebacterium 
Glutamicurh. 

Dr.  Daniel  Liberman  of  Massachusetts 
Institute  of  Technology,  Cambridge, 
Massachusetts,  has  requested 
assignment  of  appropriate  containment 
conditions  for  development  of  a new 
host-vector  system  based  on  the  gram 
positive  bacterium  Corynebacterium 
glutamicum  as  host  with  three  possible 
types  of  vectors,  including  hybrid 
plasmids. 

Richard  M.  Krause, 

Director,  National  Institute  of  Allergy  and 
Infectious  Diseases. 

July  28, 1981. 

OMB's  “Mandatory  Information 
Requirements  for  Federal  Assistance  Program 
Announcements"  (45  FR  39592)  requires  a 
statement  concerning  the  official  government 
programs  contained  in  the  Catalog  of  Federal 
Domestic  Assistance.  Normally  NIH  lists  in 
its  announcements  the  number  and  title  of 
affected  individual  programs  for  the  guidance 
of  the  public.  Because  the  guidance  in  this 
notice  covers  not  only  virtually  every  NIH 
program  but  also  essentially  every  federal 
research  program  in  which  DNA  recombinant 
molecule  techniques  could  be  used,  it  has 
been  determined  to  be  not  cost  effective  or  in 
the  public  interest  to  attempt  to  list  these 
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programs.  Such  a list  would  Kksly  require 
several  additional  pages.  In  addition,  NIH 
could  not  be  certain  that  every  federal 
program  would  be  included  as  many  federal 
agencies,  as  well  as  private  organisations, 
both  national  and  interna liortal.  have  elected 
to  loUow  the  NIH  Guidelines,  tai  beu  of  the 
Individual  program  listing,  NIH  invitee 
readers  to  direct  qaestions  to  the  information 
addraes  above  about  whether  individual 
programs  bated  in  the  Catalog  of  Federal 
Domeetic  AtaiMtonc*  are  affected. 

NIH  programs  are  not  covered  by  0MB 
Circular  A-P6  because  they  fit  the  description 
of  "programs  not  considered  appropriate"  in 
Section  ft-(b)-(4)  and  (6)  of  that  Qrcular. 

m Ooc  SI-2M42  nUd  S.J-C1.  MS  Mi| 

■a  I am  cooc  4its.ea-« 
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DEPAP3MENT  OF  HEALIH  AND  HIWAN  SERVICES 
PUBLIC  HEALTH  SERVICE 
NATIONAL  INSTITUTES  OF  HEALTH 


RECCMBINANT  DNA  ADVISORY  COMMITTEE 
LAR(2:-SCALE  REVIEW  WORKING  GROUP 

MINUTES  OF  MEETING 

SEPTEMBER  9,  1981 

The  large-scale  Review  Wbrking  Gtoup  was  convened  for  its  second  meeting  at 
2:00  p.m.  <»i  September  9,  1981,  in  Building  31A,  Conference  Room  4,  at  the 
National  Institutes  of  Health,  9000  Rockville  Pike,  Bethesda,  Maryland  20205. 
Kenneth  Bems  and  Robert  McKinney  were  co-chairmen. 

Working  Group  members  present  for  all  or  part  of  the  meeting  were; 

Manuel  Barbeito,  NIH;  Kenneth  Bems,  University  of  Florida  (Co-chairman); 
Timothy  J.  Henry,  Pood  and  Drug  Administration;-  Morris  Levin,  Environmental 
ProtectiOTi  Agency;  James  Mason,  Utah  State  Department  of  Health;  Robert 
McKinney,  NIH,  (Co-chairman);  Elizabeth  Milewski,  NIH,  (Executive  Secretary); 
Henry  Miller,  Bureau  of  Drugs,  FDA;  Sue  Tblin,  U.  S.  Department  of  Agriculture; 
and  David  West,  National  Institute  for  Occupational  Safety  and  Health. 

Others  in  attendance  for  all  or  part  of  the  meeting  were; 

Paula  Dwyer,  McGtaw-Hill;  Charles  R.  Gaush,  Bethesda  Research  Laboratories; 

Pat  Qermann,  Genex  Corporation;  Judith  Hautala,  Genex  Corporation;  J.  Hyman, 
Japanese  Einbassy;  M.  J.  Johnscxi,  Pall  Corporation;  Howard  Kbonse,  Fort  Dodge 
Laboratories;  Carter  Leonard,  Blue  Sheet;  Max  Marsh,  Eli  Lilly  & Company; 

James  McCullough,  Library  of  Congress;  Jim  Silverman,  Stauffer  Chemical;  and 
H.  Tanake,  Japanese  Qnbassy. 
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EEPAKIMEOT  OF  HEALTH  AND  HUMAN  SERVICES 
PUBLIC  HEALTH  SERVICE 
NATICMU.  DeTIUJTES  OF  HEALTH 

RECCMBIWVW'  D^ft  ADVISORY  COMMITTEE 
lARGE-SCALE  REVIEW  WORKING  0«XJP 
MINUTES  OF  MEETING 

SEPTE>fflER  9,  1981 

Dr.  Kenneth  Bems  called  the  second  meeting  of  the  Large-^cale  Review  Working 
Group  to  order  at  2:15  p.m. , Wednesday,  September  9,  1981.  He  then  briefly 
introduced  the  n«jor  topic  of  discussion.  He  recedled  to  the  group  that  the 
Recait»inant  CNA  Advisory  Conmittee  (RAC)  had  discussed,  at  the  April  23-24, 

1981  meeting,  a proposal  by  Drs.  David  Baltinore  and  Allan  Canpbell  to  oonvert 
the  NIH  Guidelines  for  Research  Involving  Recombinant  CNA  Molecules  to  a 
"code  of  standard  practice."  In  response,  RAC  formed  a working  group  to 
revfew  the  status  of  the  NIH  Guidelines  and  to  develop  recommendations  con- 
cerning their  status.  During  the  summer  of  1981  the  Working  Group  for  Revi- 
sion of  the  Guidelines  constructed  a proposal  which  was  to  be  presented  to 
the  RAC  at  the  September  10-11,  1981  meeting.  One  aspect  of  the  Working 
Group  proposal  would  eliminate  the  prohibition  against  scale-up  above  the 
10  liter  limit.  As  the  proposal  hais  not  been  published  for  thirty  days  of 
public  comment,  no  final  action  can  be  taken  by  the  RAC  at  the  September  1981. 
meeting.  Dr.  Bems  said  that  the  Large-Scale  Review  Working  Group  should 
nevertheless,  consider  the  possible  uipact  of  adoption  of  such  a proposal f 
RAC  review  of  large-scale  experiments  would  be  eliminated  if  this  proposal 
is  accepted  by  RAC  and  adopted  by  the  NIH. 

Dr.  Bems  also  pointed  out  to  the  Large-Scale  Review  Working  Group  that  RAC 
would  discuss  at  its  Septerber  10-11,  1981  meeting  a proposal  by  Dr.  Irving 
Johnson  of  Lilly  Research  Laboratories  to  modify  Section  I-D-6  of  the  Guidelines. 
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Section  I-D-6  prcrfiibits  scale  up  of  recombinant  DNA  experiments  above  ten 
liters  of  culture.  D:.  Jbhnson's  proposal  would  remove  large-scale 
procedures  involving  ^ ooli  EKl,  cerevisiae  laboratory  strains  and  HVl 
B.  subtilis  host-vector  systems  from  the  requirement  for  prior  PAC  review 
and  approval;  rather  the  Institutional  Biosafety  Committee  (IBC)  of  each 
institution  would  review  and  approve  large-scale  proposals  involving  these 
host-vector  systems.  Dr.  Bems  said  that  RAC  review  of  large-scale  experi- 
ments would  be  substantially  reduced  if  this  proposed  modification  in  the 
Guidelines  is  accepted  by  the  RAC  and  approved  by  the  Director,  NIH. 

Dc,  Bems  said  that  in  the  past,  the  majority  of  large-scale  prc^sals  reviewed 
by  the  RAC  have  been  "voluntary  submittals"  from  industrial  firms.  Hiese 
reviews  supported  the  development  of  large-scale  methods  during  a period 
v^en  the  Federal  agencies  (e.g.,  USDA  and  FDA)  having  proximate  regulatory 
authority  have  not  in5>leroented  standards  or  guidelines  for  the  use  of  recom- 
binant DNA  technology.  While  these  agencies  send  liaison  members  to  the 
RAC,  the  agencies  do  not  exercise  voting  privileges;  Dr.  Bems  said  he  and 
Dr.  McKinney  felt  that  this  meeting  might  appropriately  provide  an  opportunity 
for  the  agencies  to  discuss  from  their  perspective,  the  effects  of  the 
proposed  changes  to  the  NIH  Guidelines. 

Dr.  Mc^^inney  asked  if  any  industrial  representatives  present  at  the  meeting 
might  explain  their  company's  views  on  the  NIH  voluntary  submissicxi  program. 

Mr.  Silverman,  a legal  counsel  for  Stauffer  Chemical  Company,  said  his  company 
would  abide  voluntarily  by  the  NIH  Guidelines  because  of  legal  considerations. 
Industry  recognizes  that  local  government  has  a great  interest  in  this  area, 
and  dealing  adequately  on  the  Federal  level  would  aid  in  interacting  with 
local  government.  In  addition,  Stauffer  Chemical  Company  scientists  want  to 
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follow  standard  good  practice  oodes;  they  are  adanant  oonoerning  adherence 
to  the  NIH  Guidelines.  Industry's  greatest  hesitation  concerning  adherence 
is  the  fiTictioning  of  the  raechemism  by  which  NIH  will  protect  proprietary 
infomation.  Industry  is  concerned  about  who  would  nake  a fin^LL  deter- 
mination of  what  is  proprietary  information,  particularly  in  Freedom  of 
Infomation  (FOI)  requests.  Dr.  Milewski  explained  the  procedure  by  which 
confidential  submissions  were  processed  by  the  NIH  under  the  Voluntary  Com- 
pliance Program;  Part  VI  of  the  Guidelines,  Voluntary  Conpliance,  specifies 
procedures  to  be  followed  in  the  event  of  an  POI  request.  Dr.  McKinney  said 
that  the  NIH  review  system  provides  industry  with  third  party  review  of 
projects. 

FDk  Views 

Dr.  Henry  of  the  Food  eux3  Drug  Administration  (FDA)  said  his  agency  favors 
eliminating  the  10  liter  limit  and  supports  the  proposal  to  convert  the  NIH 
Guidelines  to  a voluntary  "code  of  stiuidard  practice."  If  such  changes 
should  occur,  the  FDA  would  continue  product  review  using  current  FDA  pro- 
cedures, which  are  directed  to  thoroughly  assessing  the  safety  of  the  finished 
product.  He  said  FDA  possesses  the  authority  to  inspect  production  facil- 
ities, but  not  to  inspect  or  regulate  research  facilities.  FDA  is  charged 
with  regulating  the  marketing  of  many  of  the  products  of  recombinant  DNA 
technology. 

NI06H  Views 

Dr.  West  of  the  National  Institute  for  Occupational  Safety  and  Health  (NIOSH) 
said  that  the  concerns  of  NIOSH  were  similar  to  those  of  the  Occupational 
Safety  and  Heedth  Administration  (OSHA) . He  said  NIOSH  will  evaluate  recom- 
binant ENA  technology  and  the  ferrcntation  industry  in  genered.  At  the  moment. 
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he  envisaged  NI06H  prcx^eeding  in  the  following  manner:  (1)  field  studies  of 
recombinant  organisms  and  products  will  be  performed  by  industrial  hygiene 
experts;  (2)  ccxitrol  technology  assesannents  will  be  made. 

Dr.  West  said  NIOSH  is  several  years  away  from  offering  specific  guidance  to 
the  industrial  community.  NIOSH  will,  however,  continue  to  track  developments 
to  identify  emerging  problems.  He  said  that  NIOSH  would  be  deprived  of  a 
resource  in  this  effort  should  the  NIH  vacate  their  Guidelines. 

Dr.  Mason  noted  that  industry  complies  with  the  NIH  Guidelines  voluntarily. 

He  questioned  v^ether  the  information  base  might,  therefore,  be  biased  and 
v^ether  such  a bias  concerns  NIOSH.  Dr.  West  replied  that  he  could  not 
determine  v^ether  the  information  base  would  be  biased  in  a voluntary  submit- 
tal program.  He  hoped  that  NIOSH  and  industry  would  coc^rate  in  the  area 
of  recombinant  DNA  technology;  NIOSH  might  offer  helpful  suggestions  to  firms 
v^en  these  firms  are  setting  up  and  tuning  up  their  installations. 

Dr.  McKinney  asked  Dr.  West  if  NIOSH 's  interests  would  change  should  the  NIH 
Guidelines  became  a "code  of  standard  practice."  Dr.  West  said  they  would 
not.  Dr.  McKinney  asked  v^y  NIOSH  was  not  at  the  moment  actively  evaluating 
the  fermentation  industry.  Dr.  West  replied  that  at  the  time  NIOSH  was  insti- 
tuted, several  critical  issues  and  obvious  health  concerns  required  NIOSH' s 
attention.  Before  the  advent  of  recombinant  DNA  technology,  long  established 
firms  dominated  the  fermentation  field.  Most  of  these  conpanies  had  acknowledged 
the  existence  of  occupational  health  problems  and  had  developed  an  expertise 
in  the  area.  With  the  emergence  of  recombinant  DNA  technology,  many  new 
conpanies  will  enter  the  field.  Ihese  companies  will  not  have  had  the  oppor- 
tunity to  develop  expertise  in  the  area  of  occupational  health  in  fermentation 
techology,  and  this  might  be  an  issue  of  concern  to  NIOSH. 
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Cr.  Marsh  of  Eli  Lilly  £uid  Ocn^xmy  said  that  Eli  Lilly  has  forty  years  of 
experience  in  the  fementation  industry.  He  felt  fermentation  activities  are 
not  hazardous.  He  suggested  that  many  other  industrial  processes  present  clear 
evidence  of  hazard  and  that  NI06H  must  prioritize  its  goals  to  deed  with 
these  other/  evident  hazards.  Cl:.  West  agreed  saying  that  while  the  reocm- 
binant  CNA  area  is  of  interest  bo  NIQ6H/  it  is  not  currently  NIOSH's  top  priority. 
He  pointed  out,  however/  that  NI06H  must  evaluate  the  area  before  it  can 
rate  the  iinportanoe  of  overseeing  reocmbinant  CN^  technology  to  NIOSH's 
overall  missicn. 

Dr.  McKinney  said  that  currently  companies  submitting  proposeds  to  the  NIH 
cooperate  with  NIQ6H;  he  asked  v4>ether  this  cooperation  would  continue 
should  the  NIH  Guidelines  be  abolished.  Cr.  West  replied  that  NI06H  would 
most  definitely  lose  a valuable  resource  should  the  Guidelines  be  abolished. 

Dr.  Levin  of  the  Ehvironnental  Protection  Agency  (EPA)  suggested  that  industry 
would  also  lose  a resource  if  the  NIH  no  longer  provides  a forum  for  discussing 
and  evaluating  recombinant  CNA  issues.  Cr.  Bems  said  that  industry  may 
continue  to  seek  advice  from  the  NIH  should  NIH  eliminate  its  prohibition 
against  exceeding  the  10  liter  limit;  the  companies  benefit  when  the  NIH 
approves  their  submissions.  Dr.  Bems  noted  that  the  NIH  is  not  currently 
receiving  information  on  physical  facilities;  he  thought  this  information 
would  be  the  most  useful  type  of  data  for  NI06H  and  OSHA. 

Dr.  West  said  NIOSH's  activity  in  the  recombinant  DNA  area  are  inde- 
pendent of  NDi's  decisions.  He  reiterated  that  NIH  is  nonetheless  a 
convenient  resource  to  NIOSH.  In  addition/  NIH  by  its  activity  benefits 
industry  by  partially  filling  the  information  gap. 
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EPA  Views 

Dr.  Levin  said  that  EPA's  cxjnoems  at  this  time  are  similar  to  those  of 
NIOSH.  He  said  EPA  expects  the  fermentation  industry  to  produce  millions  of 
tOTS  of  products  over  the  next  20  years.  EPA  intends  to  evaluate  the  process 
and  the  prodixrts,  and  anticipates  problems  in  the  areas  of  worker  exposure, 
disposal  of  materials,  and  in^iact  on  the  environment. 

He  said  NIH  currently  provides  a forum  for  discussion;  such  a forum  is  an 
inportant  asset  in  maintaining  and  promoting  necessary  interactions 
between  industry  and  EPA.  He  felt  this  forum  to  be  valuable  and  that  it 
should  not  be  lost.  Dr.  McKinney  asked  Dr.  Levin  if  he  thought  EPA  would 
formulate  new  standards  to  deal  with  recombinant  DMA  processes.  Dr.  Levin 
replied  that  legally  all  recombinant  DNA  processes  are  covered  by  the  statutes 
of  the  Federal  Insecticide,  Fungicide,  and  RDdenticide  Act  (FIFRA),  and  of 
the  'Ibxic  Substances  Control  Act  (TSCA).  Dr.  Tolin  of  the  Department  of 
Agriculture  (USDA)  asked  Dr.  Levin  if  EPA  regulations  can  be  applied  to 
recombinant  E»JA  ccxitaining  organisms.  Dr.  Levin  said  he  believed  these 
organisms  are  covered  either  by  FIFRA  or  TSCA,  depending  on  the  organism; 
some  bacteria  are  considered  chemicals  and  are  covered  by  TSCA. 

Dr.  McKinney  asked  if  EPA  could  cover  the  loss  of  a resource  should  NIH 
cease  its  activities  in  the  recombinant  DNA  area.  Dr.  Levin  said  EPA  is 
currently  considering  the  feasibility  of  establishing  a group  to  serve  the 
function  NIH  currently  fills,  should  NIH  cease  its  activities  in  this  area. 

Dr.  McKinney  asked  Dr.  Levin  if  industry  would  have  to  deal  with  a multi- 
plicity of  agencies  and  information  if  no  central  information  clearing  house 
exists.  Dr.  Levin  replied  that  such  a situation  would  be  inevitable,  for  if 
no  central  point  exists,  each  agency  must  and  will  develop  its  own  informa- 
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tion  and  practices.  Cr.  Kbson  said  it  appeared  that  most  members  endorsed 
the  idea  of  an  "information  cle2uring  house.”  Dr.  McKinney  said  that  such  a 
"clearing  house"  would  minimize  confusion  during  the  gestation  period  in 
the  industry.  A "clearing  house"  would  thus  serve  the  public  good  as  the 
industry  develops. 

USCA  View 

Dr.  Tblin  of  USDA  said  no  large-scede  submissions  to  the  NIH  under  the  Volun- 
tary Ccmpliance  Progrem  have  yet  dealt  with  issues  of  concern  to  USDA;  most  of 
these  early  submissions  deed  with  hutian  heedth  products.  U5DA  is  primarily 
concerned  with  quarantine  regulations,  the  release  of  organisms  into  the 
environment,  and  the  regulation  of  vaccines  and  food  products.  Nonetheless, 
USDA  feels  infommtion  sharing  between  agencies  to  be  most  appropriate — the 
Federzd  Interagency  Ccmittee  on  Reconbinant  DNA  Research  and  RAC  are  valuable 
in  this  sense  to  the  USDA.  She  said  USCA  would  cooperate  with  EPA  in  the 
development  of  processes  to  evaluate  proposals  in  which  recanbirwmt  CNA- 
oontaining  organisms  would  be  disseminated  in  the  environment,  should  the 
NIH  no  longer  preside  a forum. 

FDft,  Bureau  of  Drugs  V/iews 

Dr.  Miller  of  FDA’s  Bureau  of  Drugs  said  that  FDA  had  considered  linking  the 
FDA  approval  process  for  pharmaceuticals  to  oonpliance  with  the  NIH  Guidelines 
the  companies  would  not  have  bo  prepare  complete  environmental  impact  state- 
ments if  they  adhere  to  the  NIH  Guidelines  during  development  and  production 
of  pharmaceutic5ds.  He  felt  that  NIH  acceptance  of  the  proposal  to  convert 
the  Guidelines  to  a "code  of  standard  practice,"  would  not  significantly 
affect  the  FDA  appro/ed  process  for  pharmaceuticals.  FDA  has  found  the  NIH's 
review  of  large-scale  proposals  useful  but  not  so  useful  as  to  justify  this 
additional  level  of  regulation. 
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DiscussiCTi  of  Prcrfiibition  I-D-6 

Dr.  Iblin  suggested  the  group  discuss  in  greater  detail  the  proposal  to 
eliminate  the  prohibition  concerning  scale-up  beyoid  the  10  liter  limit. 

Dr.  Bems  said  the  10  liter  limit  was  instituted  with  laboratory  scale 
procedures  in  mind.  Mr.  Barbeito  of  the  NIH  Division  of  Safety  said  that  10 
liters  is  the  volume  which  can  be  totally  contained  in  most  standard  labora- 
tory procedures,  and  for  this  reason  was  selected  as  the  upper  limit  for 
small-scale  procedures.  In  the  industrial  setting,  however,  concerns  such 
as  protection  of  product  purity  and  financial  considerations  force  companies 
to  employ  vigorous  procedures  to  guard  against  contamination.  Thus,  large- 
scale  procedures  in  an  industrial  setting  might  logically  be  viewed  in  a 
different  light  from  laboratory  procedures. 

Dr.  McKinney  pointed  out  that  industry  complies  voluntarily  with  the  10 
liter  limit.  The  10  liter  limit  is  mandatory  only  for  laboratories  supported 
by  Federal  funding.  Dr.  Levin  pointed  out  that  those  cotpanies  purchasing 
licensing  rights  under  the  Cohen-Boyer  patent  held  by  Stanford  Uhiversity 
and  the  University  of  California  would  also  ccxiply.  Mr.  Silverman  said  industry 
will  act  as  if  the  Guidelines  are  regulations  no  matter  v*iat  their  status; 
no  company  wishes  to  run  the  risk  of  Being  found  negligent. 

Dr.  McKinney  asked  if  industry  would  continue  to  submit  large-scale  prcposals 
to  the  NIH  for  review  if  the  10  liter  limit  were  abolished.  Dr.  Marsh  said 
Eli  Lilly  and  Company  would  submit  information,  as  industry  regards  RAC  as  a 
forum  for  discussion.  Dr.  McKinney  asked  Dr.  Marsh  if  Eli  Lilly  would  notify 
NIH  of  all  recombinant  ENA  procedures,  including  those  procedures  using  host- 
vector  systems  exempt  from  the  Guidelines.  Dr.  Marsh  replied  that  Eli  Lilly 
and  Company  reporting  procedures  would  comply  with  NIH  Guideline  requirements. 
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Hr.  Silverman  said  Stauffer  Qiemiced  Ccnpany  vould  probably  prefer  to  subnit 
information  independently  to  each  feder2d.  agency  requesting  information,  rather 
than  to  a "oentrad  infontation  clearing  house." 

Dr.  Hason  questioned  whether  the  risks  eissociated  with  reoombinant  CNA 
technology  should  be  evaluated  differently  than  those  associated  with 
other  fermentation  processes.  Or.  Bems  felt  this  issue  revolved  around 
the  definition  of  meaningful  medical  surveillance.  Uhtil  meaningful  surveil- 
lance is  defined,  it  is  difficult  to  determine  whether  a ocmpany  is  effectively 
protecting  the  worker.  He  said  Or.  Philip  Landrigan  of  NI06H  had  agreed  to 
address  the  Large-Scale  Review  Qroup  on  NI06H  determinations  in  the  area  of 
medical  surveillance. 


The  meeting  was  edjcurned  at  4:00  p.m. 


Respectively  subnitted 


Executive  Secretary 


I hereby  certify  that,  to  the  best  of 
my  knowledge,  the  foregoing  Minutes  are 
accurate  and  complete. 


Co-thaiman 

Large-Scale  Review  Working  Gtoup 

of  the  Reccmbinant  DNA  Advisory  Carmittee 


Date 


Co-Chairman 

Large-Scale  Review  Working  Group 

of  the  Reoombinant  DNA  Advisory  Corrmittee 
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DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES 
PUBLIC  HEALTH  SERVICE 
NATIONAL  INSTITUTES  OF  HEALTH 

RECOMBINANT  DNA  ADVISORY  COMMITTEE 

MINUTES  OF  meeting! 

SEPTEMBER  10-11,  1981 


The  RecxDmbinant  I3NA  Advisory  Conmdttee  (RAC)  was  convened  for  its  twenty- third 
meeting  at  9:00  a.m.  on  September  10,  1981,  in  Conference  Ttocm  6,  Building  31C, 
National  Institutes  of  Health,  9000  Rockville  Pike,  Bethesda,  Maryland  20205. 
Ray  Thornton  (Chairman),  President,  Arkansas  State  TMiversity,  presided.  In 
accordance  with  Public  Law  92-463,  the  meeting  was  open  to  the  public  fran 
9:00  a.m.  to  4:05  p.m.  on  Septoitoer  10,  and  from  8:30  a.m.  to  adjournment  at 
10:30  a.m.  on  September  11.  The  meeting  was  closed  to  the  public  from  4:05  p.m. 
to  5:50  p.m.  on  September  10  for  the  review  of  proposals  involving  proprietary 
information . 


Committee  manbers  present  for  all  or  part  of  the  meeting  were: 

Abdul  Karim  Ahmed;  I>avid  Baltimore;  Kenneth  Bems;  Winston  Brill;  L.  Albert 
Daloz;  Nina  Fedoroff;  Riohard  Goldstein;  Jean  Harris;  King  Holmes;  Patrioia 
King;  Arthur  Landy;  Werner  Maas;  James  Mason;  Gerard  McGarrity;  Robert  McKinney; 
Robert  Mitchell;  Elena  Nightingale;  Ramon  Pinon;  Mark  Saginor;  John  Scandalios; 
Pieter  Wensink;  and  William  J.  Gartland,  Jr.,  Executive  Secretary. 

A Committee  roster  is  attached.  (Attachment  I) 

The  following  ad  hoc  consultants  to  the  Committee  were  present: 

Susan  K.  Gottesman,  National  Institutes  of  Health,  and  Norton  Zinder,  Rockefeller 
University. 


The  following  non-voting  manbers  and  liaison  representatives  were  present: 

Charlotte  Bell,  U.S,  Department  of  Justice;  Chia  T.  Chen,  OSHA,  U.S.  Department 
of  Labor;  Timothy  J.  Henry,  Food  and  Drug  Administration;  Herman  Lewis,  National 
Science  Foundation;  Henry  Miller,  Bureau  of  Drugs,  FDA;  Jane  Shultz,  Veterans 


^The  RAC  is  advisory  to  the  NIH,  and  its  recommendations  should  not  be  considered 
as  final  and  accepted.  The  Office  of  Recombinant  ENA  Activities  should  be  con- 
sulted for  NIH  policy  on  specific  issues. 
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Acfcninistraticx\;  Sue  Tblin,  U.S.  Department  of  Agriculture;  and  William  J. 
Walsh,  III,  U.S.  Department  of  State. 


Other  Nationad  Institutes  of  Health  staff  present  were; 

Stanley  Barbem,  NIAID;  W.  Elrmett  Barkley,  ORS;  Becky  Connors,  NIAID;  Irving 
Delappe,  NIAID;  Richard  Krause,  NIAID;  Elizabeth  Milewski,  NIAID;  Stanley 
Nagle,  NIAID;  John  Nutter,  NIAID;  Bernard  Talbot,  NIAID;  John  Venditti,  NCI; 
Michael  H.  \Ax3kin,  NIAID;  and  Rudolf  Wanner,  ORS. 


Others  in  attendance  for  all  or  part  of  the  meeting  were; 

Robert  Banks,  RAND  Corporation;  Tineke  Bodde,  BioScience  Magazine;  Irene  Brandt, 

Eli  Lilly  & Co.;  Meredith  Broadbent;  Joel  M.  Dedrynple,  USAMRIID;  Mary  Ann 
Danello,  Amer.  Assoc,  for  the  Advancement  of  Science  and  American  Society  for 
Microbiology;  Mark  DeOries,  Cenex  Corporation;  David  Dickson,  Nature;  Paula  Dwyer, 
McGraw-Hill;  Mark  Finkelstein,  Schering-Plough  Corporation;  Charles  Gaush,  Bethesda 
Research  Laboratories;  Pat  Germann,  Cenex  Corporation;  Zsolt  Harscinyi,  DNA  Science, 
Inc.;  Clayton  Hathaway,  Monsanto  Ccnpany;  Judith  Hautala,  Cenex  Corporation;  Leslie 
Henderson,  Uhiversity  of  Missouri;  Holly  Hexter,  Higher  Education  Daily;  Philip 
Hilts,  Washington  Post;  Jerry  Hunter,  Uhiversity  of  Maryland;  Evelyn  Hurlburt, 

Johns  Hopkins  School  of  Medicine;  Dorothy  Jessup,  U.S.  Department  of  Agriculture; 

J.  A.  Johnson,  Library  of  Congress;  M.  J.  Johnson,  Pall  Corporation;  Attila  I. 

Kadar,  Pood  and  Drug  Administration;  Geoffrey  Kamy,  Office  of  Technology  Assess- 
ment; Michael  Konrad,  Cetus  Corporation;  Howard  Koonse,  Fort  Dodge  Laboratories; 

Paul  Leibowitz,  Schering-Plough  Corporation;  Carter  Leonard,  Blue  Sheet;  Morris 
A.  Levin,  Environmental  Protection  Agency;  Dan  Liberman,  Massachusetts  Institute 
of  Technology;  Max  Marsh,  Eli  Lilly  & Company;  James  McCullough,  Library  of 
Congress;  Kim  McDonald,  Chronicid  of  Higher  Education;  Julia  Miller,  Science  News; 
Claire  Nader;  Nanette  Newell,  Office  of  Technology  Assessment;  Norine  Noonaui, 

Science  and  Itechnology  Ccnuittee,  House  of  Representatives;  Ann  Norberg,  Monsanto 
Co.;  Lacy  Overby,  Abbott  Laboratories;  C.  J.  Peters,  USAMRIID;  Stephen  Pi jar.  Food 
and  Drug  Administration;  William  Pilacinski,  Molecular  Genetics,  Inc.;  Michael  . 

Ross,  Genentech,  Inc.;  Michael  Ryan,  Sobering  Corporation;  John  Salstein,  Molecular 
Genetics,  Inc.;  Jim  Silvenran,  Stauffer  Chemical;  Stephanie  Soucek,  National 
Institute  for  Occupational  Safety  & Health;  Laurence  Storch;  J.  H.  Stryh,  President's 
Ccmmission;  Donna  Suchmann,  Hazelton  Laboratories;  Charles  Turbyville,  NIH  We^; 
Robert  Willette,  DUO  Research;  Susan  Wright,  Uhiversity  of  Michigan;  and  Burke 
Zimmenran,  George  Washington  University. 
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I.  CALL  TO  ORDER  AND  OPENING  REMARKS 

Mr.  Ray  Thorton,  Chairman,  called  the  meeting  to  order  at  9:00  a.m., 

September  10,  1981.  He  welcomed  five  newly  appointed  members:  Mr.  Albert 

Daloz  of  Hancock,  New  Hanpshire;  Dr.  Arthur  Landy  of  Brown  IMiversity; 

Mr.  Robert  Mitchell  of  Norwalk,  California;  Dr.  Mark  Saginor  of  Los  Angeles, 
California;  and  Dr.  Pieter  Wensink  of  Brandeis  Ihiversity.  Mr.  Thornton 
noted  that  two  other  newly  appointed  roanbers.  Dr.  David  Friedman  of  the 
University  of  Michigan  Medical  School  and  Dr.  David  Martin  of  the  University 
of  California,  San  Francisco,  could  not  attend  the  September  10  and  11,  1981, 
meeting. 

Mr.  Thornton,  noting  the  resignation  of  Dr.  Donald  S.  Fredrickson  as 
Director  of  the  National  Institutes  of  Health,  said  the  community  would  miss 
his  counsel  and  leadership.  Mr.  Thornton  said  that  Dr.  Fredrickson  had  the 
great  ability  of  clearly  articulating  the  relationship  between  science  and 
public  policy.  Mr.  Thornton  said  that  the  RAC  was  fortunate,  however,  in 
that  it  would  now  report  to  Dr.  Richard  Krause,  the  Director  of  the  National 
Institute  of  Allergy  and  Infectious  Diseases,  v^o  has  been  delegated  responsi- 
bility for  recombinant  ENA  matters.  In  introducing  Dr.  Krause,  Mr.  Thornton 
said  the  RAC  has  developed  great  confidence  in  his  professional  and  scientific 
judgement. 

Dr.  Krause  extended  his  welcome  to  the  newly  appointed  members  of  the  com- 
mittee. He  called  the  attention  of  the  RAC  to  tab  1021,  in  v^ich 
Dr.  Fredrickson  had  delegated  to  Dr.  Krause  responsibility  for  actions  under 
the  NIH  Guidelines  for  Research  Involving  Reconbinant  K^A  Molecules. 


II.  MINUTES  OF  THE  APRIL  23-24,  1981  MEETING 

Dr.  Mason  began  the  review  of  the  minutes  of  the  ^ril  23-24,  1981,  RAC  meet- 
ing by  commending  those  responsible  for  the  minutes.  He  pointed  out  a typo- 
graphical error  in  Section  X of  those  minutes.  He  moved  approval  of  the 
minutes  as  written,  subject  to  any  corrections  or  modifications  members  of  the 
Corrmittee  might  wish  to  forward  to  the  Executive  Secretary.  Dr.  Scandalios 
concurred  and  seconded  the  motion.  By  a voice  vote,  the  motion  was  unanimously 
carried. 


III.  PROPOSED  REVISION  OF  THE  GUIDELINES 

Drs.  David  Baltimore  and  Allan  Campbell,  RAC  members,  had  proposed  a major 
revision  of  the  Guidelines  (Baltimore-Campbell  proposal.  Attachment  II)  v^ich 
was  ccMisidered  by  the  RAC  at  its  April  23-24,  1981  meeting.  At  the  i^ril  1981 
meeting,  a Working  Group  on  Revision  of  the  Guidelines  was  established  to 
review  the  Baltimore-Campbell  prc^sal  as  well  as  other  approaches  v^ich  might 
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lead  to  a major  revision  of  the  Guidelines.  The  Working  Group  met  on  June  1 
and  July  9,  1981.  The  Working  Gtoup  prepared  a proposal  for  revising  the 
Guidelines  and  a sonnary  of  its  actions  (Attachment  III).  In  addition, 
the  Working  Group  prepared  a docianent  entitled  "Evaluation  of  the  Risks 
Associated  with  Re<X3mbin£mt  CNA  Research."  minority  reports  were  prepared 

by  several  members  of  the  Working  Gtoup  (Attachment  IV).  The  Working  Group 
report  (tab  1042),  the  minority  reports,  and  letters  of  comment  (tabs  1020, 
1040,  1045,  1046)  were  distributed  to  RAC  members  prior  to  the  September  1981 
meeting. 

Mr.  Thomton  as)ced  Dr.  Gottesnan  to  introduce  the  Working  Group's  report. 

Dr.  Gottesnan  reviewed  the  highlights  of  the  report.  She  noted  that  the 
revision  of  the  Guidelines  prcmulgated  on  July  1,  1981,  already  exenpts 
many  experiments  in  three  major  hret-vector  systems.  The  Baltimore-Campbell 
proposad  (Attachment  II)  would  convert  mandatory  Guidelines  to  a voluntary 
code  of  good  practice  and  would  set  as  containment  levels  those  appropriate 
for  the  org^mism  being  used.  The  Working  Group  considered  various  approaches; 
the  majority  supported  a proposal  (Attachment  III)  which  adopts  the  contain- 
ment provisions  of  the  Badtimore-Campbell  proposad  but  retains  the  mandatory 
aspect  of  the  Guidelines.  The  {proposal  has  not  yet  been  published  ais  a 
proposed  najor  auction  in  the  Fe^ral  Register.  The  RAC  may  wish  to  modify 
the  proposal  before  its  fontal  publication  in  the  Federal  Register  for  public 
comment. 

Dr.  Gottesran  noted  that  the  badcground  docunent  discusses  basic  assumptions. 
It  is  difficult  to  imagine  hazards  resulting  from  random  combinations  of  DMA. 
Furthermore,  deliberate  combinations  will  not  be  harmful  in  most  cases.  How- 
ever, there  are  still  some  questions  about  certain  experiments.  The  issue 
is  how  to  dead  with  the  latter  experiments.  The  proposed  of  the  Working 
Group  would  retain  IBC  prereview  so  that  there  is  a level  of  review  beyond 
the  investigator.  Dr.  Gottesran  then  reviewed  the  main  points  of  the  Working 
Group  proposal.  The  proposed  containment  levels  are  very  similar  to  those  of 
the  Badtimore-Campbell  proposal,  i.e.,  containment  would  be  largely  based  on 
the  pathogenicity  of  the  h^t.  For  adl  non-exempt  experiments,  at  least  the 
PI  level  wxdd  be  recommended.  The  Working  Group  proposal  eliminates  refers 
enoe  to  biological  containment  in  Part  III  of  the  Guidelines.  The  Working 
Group  proposal  adso  adds  an  admonition  which  reads  as  follows: 

"If  there  is  clear  evidence  that  the  donor  DMA  will  significantly 
change  the  pathogenicy  of  the  host,  the  containment  level 
appropriate  to  the  anticipated  change  will  be  applied." 

Vtiile  the  Baltimore-Campbell  proposal  would  be  a voluntary  code  of  practice, 
the  working  Group  proposal  retains  IBC  prereview  of  covered  experiments  and 
retains  Section  IV-G  of  the  Guidelines  which  discusses  possible  penalties  for 
failing  to  follow  the  Guidelines.  However,  the  Working  Group  recommends 
eliminating  nembership  requirements  for  IBCs  currently  specified- in  Section 
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IV-D  of  the  Guidelines.  While  the  Baltimore-Canpbell  proposal  retains  the 
prciiibition  section  of  the  Guidelines  (I-D),  the  Working  Group  proposal 
eliminates  the  prohibitions  on  the  loasis  that  currently  prc*iibited  experiments 
would  be  prereviewed  by  an  IBC  in  their  proposal.  Dr.  Gottesman  said  that  she 
felt  that  the  major  issues  for  discussion  are;  prohibitions,  prereview  of 
covered  experiments,  and  containment  levels. 

Dr.  Bems  noted  that  five  Working  Group  roanbers,  including  himself,  submitted 
a minority  report  v^ich  disagrees  with  the  Working  Group's  pr<^»sal  to  retain 
the  mandatory  nature  of  the  Guidelines.  Hie  minority  report  recommends 
elimination  of  Part  IV  of  the  Guidelines. 

Dr.  Goldstein  said  that  he  agrees  with  parts  of  the  Wbrking  Group  report.  He 
said  that  IBCs  are  still  needed  although  a survey  in  California  has  indicated 
great  variation  in  IBCs.  He  also  said  that  prohibited  experiments  need  to  be 
more  clearly  considered. 

Dr.  Harris  said  that  she  felt  that  the  Working  Group's  report  is  an  acceptable 
oonpronise . 

Ms.  King  said  that  the  report  suggests  a direction  for  movement  but  that 
details  need  to  be  worked  out.  She  said  that  if  there  are  Guidelines,  there 
should  be  sanctions.  She  said  that  distinguishing  NIH  grantees  from  non- 
grantees is  not  unique;  she  cited  the  situation  with  human  experimentation. 

Ms.  King  said  that  she  strongly  favors  retention  of  the  sanctions. 

Dr.  Nightingale  said  that  she  supports  the  recommendations  of  the  Working 
Group,  saying  that  they  represent  a good  compromise.  She  expressed  ooncem 
about  the  availability  of  other  guidelines  cited  in  the  Working  Group  report. 
In  this  regard,  she  noted  the  many  comments  received  on  the  proposed  CDC  Bio- 
safety Guidelines  for  Microbiological  and  Biomedical  Laboratories.  She  also 
expressed  ooncem  that  prohibition  I-D-4,  dealing  with  deliberate  release  into 
the  environment,  had  not  been  dealt  with.  Dr.  Nightingale  said  there  is  a 
necessity  for  accountability  vhen  public  funds  are  being  used.  She  said 
the  PAC  needs  an  assessment  of  outside  perceptions  and  that  the  background 
document  needs  further  work. 

Dr.  Zinder  then  addressed  the  RAC.  He  noted  that  he  had  prepared  the  minority 
reports  to  the  Working  Group's  recommendations.  He  said  that  although  there 
is  a disagreement  about  the  administrative  aspects  of  the  Guidelines,  there 
was  unanimity  in  the  Working  Group  in  favor  of  the  new  proposed  containment 
levels.  He  noted  that  alttough  inclusion  of  a slightly  modified  Part  IV  was 
reocxTtmended  by  the  Working  Group,  five  members  have  now  endorsed  a minority 
report  stating  that  Part  IV  should  be  removed  frcm  the  Guidelines.  Drs. 
Adelberg  and  Zinder  also  signed  a second  minority  report  recommending  complete 
elimination  of  the  Guidelines.  Dr.  Zinder  said  that  he  and  the  scientists 
concerned  about  recombinant  DNA  originally  proposed  guidelines  v^ich  would 
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give  guidance  and  not  be  enforced,  rather  than  rules.  He  cited  sene  of  the 
history  lee^iing  to  the  issuance  of  mandatory  guidelines  in  1976.  Dr.  Zinder 
said  that  if  Part  IV  is  retained  in  the  revised  Guidelines,  there  should  be 
a strong  justification  for  retaining  it  stated  in  a position  paper.  He  said 
that  he  prefers  that  the  Guidelines  be  rescinded  and  replaced  with  a simple 
reoon«nendati:n.  He  said  that  said  that  if  scientists  are  to  be  encouraged  to 
speak  up  in  the  future  about  conjectured  risks,  they  must  be  shown  that  when 
interim  regulation  is  subsequently  sho%rfn  to  be  superfluous,  it  can  be  removed. 

Dr.  Baltimore  said  that  the  Baltimo re-Campbell  proposed  was  a compromise 
between  scientific  judgment  that  there  is  no  justification  for  Guidelines 
being  other  than  a code  of  accepted  practice,  and  the  necessity  for  consider- 
ing political  and  social  factors.  Their  proposal  retained  the  prohibitions, 
which  he  said  are  one  of  the  most  noted  parts  of  the  Guidelines.  It  has  been 
argued  that  the  RAC  should  not  consider  political  and  social  factors;  however, 
a:.  Bedtimore  did  not  agree.  He  said  that  the  prohibitions  have  less  and  less 
justification  and  that  he  fir>ds  no  difficulty  in  accepting  the  Working  Group's 
recommendation  regarding  elimination  of  prohibited  experiments,  except  for 
elimination  of  the  prohibition  against  acquisition  of  a drijg  resistance  trait 
in  those  cases  in  which  such  acquisition  could  compremise  the  use  of  a drug  to 
control  disease  agents  in  himan  or  veterinary  medicine  or  agriculture.  Con- 
cerned scientists  originally  proposed  guidelines  meaning  only  guidance  and  not 
regulations;  the  RAC  will  have  to  decide  the  future  course  of  the  Guidelines. 
He  noted  that  there  apparently  alreexJy  is  general  agreement  in  the  RAC  on 
modifying  Part  III  dealing  with  containment  levels  and  agreement  on  retaining 
the  exemptions.  The  issue  is  Part  IV  of  the  Guidelines.  He  said  that  he 
feels  that  it  is  anomalous  to  retain  the  current  procedures  section  of  the 
Guidelines.  However,  political  and  social  issues  need  to  be  considered.  If 
the  Pedered  government  pulled  completely  out  of  the  issue,  local  governments 
might  well  overreact.  The  Federal  government  needs  to  provide  surveillance, 
a forxm  for  considering  questions,  and  an  office  where  inquiries  can  be 
authoritatively  answered.  Therefore,  naintenance  of  the  RAC,  ORDA,  and 
abbreviated  guidelines  are  necessary.  Ik:.  Baltimore  expressed  support  for 
the  original  Baltimore-Campbell  proposal,  with  some  modifications  based  on 
the  working  Group  recommendations.  Dr.  Zinder  said  that  if  Guidelines  are 
to  be  retained,  it  is  for  political  and  socied  reasons.  However  the  political 
climate  has  changed.  In  New  York  State,  which  previously  passed  a law  regu- 
lating recombinant  CNA  research,  a bill  has  been  introduced  to  repeal  the 
law  based  on  the  assertion  that  the  medical  institutions  which  perform  such 
research  in  New  York  State  have  proven  to  be  trustworthy. 

Dr.  Nightingale  said  that  she  agrees  with  most  of  what  Dr.  Baltimore  said. 

In  order  to  implement  sound  public  policy  there  are  three  basic  ingredients: 
knowledge  base,  commitment  of  leadership,  and  appropriate  social  strategy. 

She  said  that  in  this  case  there  is  much  agreement  on  the  knowledge  base  and 
that  there  is  need  for  change  and  the  direction  of  that  change.  There  is  more 
disagreement  on  the  appropriate  social  strategy.  Having  Federcd  involvement 
is  one  method  of  tempering  local  extremism. 
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Ms.  King  noted  that  the  Baltimore-Campbell  proposal  would  put  industry  and 
academia  on  an  equal  footing.  She  said  that  the  RAC  should  consider  a special 
meeting  and  public  hearing  on  the  proposed  changes. 

Dr.  Gottesman  noted  that  the  current  Guidelines  are  flexible  and  that  the  vast 
majority  of  experiments  done  today  are  exenpt.  She  feels  that  there  are 
scientific  reasons  for  having  a group  other  than  the  principal  investigator 
look  at  the  experiments  still  covered  by  the  Guidelines;  they  should  be 
reviewed  by  IBCs.  She  said  that  the  critical  issues  in  Part  IV  of  the  Guide- 
lines are  IBC  prereview  and  cortpliance.  She  said  that  the  working  Group's 
proposal  does  not  involve  an  immense  administrative  burden. 

Dr.  Goldstein  said  that  he  also  shares  ccxicems  about  the  scientific  issues. 

He  noted  the  number  of  new  companies  becoming  involved  in  reoombinant  DNA 
researoh. 

Dr.  Brill  stated  that  at  a reoent  public  meeting  regarding  a genetic  engineer- 
ing company  in  Madison,  Wisconsin,  no  concerns  were  expressed  about  use  of 
recombinant  DNA  technology. 

Dr.  McKinney  said  that  the  handling  of  the  prc*iibitions  is  an  important  issue. 
They  could  perhaps  be  changed  to  cautionary  advisories.  He  also  said  that 
citation  of  CDC  and  USDA  guidelines  needs  to  be  considered.  He  preferred  that 
NIH  retain  seme  form  of  guidance  over  recombinant  research. 

With  regard  to  the  proposed  revision  of  the  OX  guidelines.  Dr.  Bems  said 
that  he  expects  great  improvement  in  the  document  in  the  near  future.  He  had 
discussed  proposed  revisions  of  the  NIH  Guidelines  at  a recent  Gordon  confer- 
ence; most  scientists  there  did  not  favor  complete  abolition  of  the  Guidelines 
and  favored  instead  something  like  the  Baltimore-Can^*)ell  prcposal.  He  also 
cited  his  local  Ccxigressman's  concern  about  the  potential  for  increasing  public 
concern  about  recombinant  DNA  technology.  It  is  important  in  the  Guidelines 
revision  that  public  confidence  be  maintained.  Dr.  Zinder  said  that  the  public 
trusts  academic  researchers,  but  not  industry. 

Dr.  Gottesman  stressed  that  under  the  Working  Group's  proposal,  the  IBC  would 
make  the  decision  c«  containment  using  the  CDC  document  only  as  guidance. 

Dr.  Goldstein  said  that  how  the  IBCs  use  and  interpret  the  CDC  guidelines 
should  be  made  more  explicit,  so  that  there  are  uniform  standards. 

Dr.  McGarrity  said  that  he  is  comfortable  in  accepting  voluntary  guidelines. 

He  felt  that  the  Working  Group's  background  report  is  excellent  and  that  per- 
haps an  abridged  version  could  be  published  for  educating  the  general  public. 

Dr.  Holmes  said  that  he  supports  retaining  the  current  prohibition  dealing 
with  the  introduction  of  drug  resistance  traits.  He  said  that  to  make  the 
Guidelines  voluntary  would  be  a mistake  and  could  invite  legislation. 
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Dr.  BaltiJTore  said  that  the  concern  raised  in  the  Boston  area  is  not  a unique 
situation  and  that  activities  at  the  Federal  level  are  still  inportant.  He 
uid  that  since  there  are  differences  in  the  science  done  at  different  insti- 
tuticns  it  is  not  suprising,  and  not  relevant  to  the  present  discussion,  that 
different  IBCs  in  California  operate  differently.  Dr.  Baltimore  en^asized 
his  view  that  IBC  prereview  is  a serious  obstruction  of  science,  v^iich  results 
in  scientific  nonentun  being  lost. 

Dr.  McKinney  pointed  out  that  the  NIH  could  still  choose  to  mandate  guidelines 
even  if  the  RAC  recommends  otherwise.  He  suggested  that  reference  to  CDC  and 
USDA  guidelines  not  be  incorporated  into  the  body  of  the  text  of  the  revised 
guidelines;  rather  they  could  be  cited  as  references. 

Ms.  King  suggested  that  the  RAC  should  structure  the  issues  on  which  it  wants 
public  comment,  such  as  treatment  of  prohibitions  and  the  voluntary  vs. 
nandatory  nature  of  the  guidelines.  Dr.  Tadbot  pointed  out  that  the  RAC  could 
follow  Ms.  King's  suggestion  and  present  issues  for  public  comment.  The 
adtemative  would  be  for  the  RAC  to  accept  the  Working  Group  proposal,  the 
Baltimore-Campbell  proposal,  or  an  amalgam  of  the  two.  Fallowing  the  meeting, 
NIH  staff  could  then  develop  a new  version  of  the  Guidelines  bas^  on  the  RAC 
proposal  amd  put  this  out  for  public  comient. 

Dr.  Harris  then  moved  to  accept  the  report  of  the  Working  Group  so  that  dis- 
cussion could  proceed  to  consider  the  report  section  by  section.  Dr.  Mason 
seconded  the  motion.  There  followed  discussion  of  the  effect  of  such  a 
motion. 

Dr.  Ahmed  praised  the  report  of  the  Working  Group.  He  favored  publication  for 
public  comment  of  a series  of  different  options.  Dr.  Mason  expressed  concern 
about  eliminating  all  of  the  prohibitions.  Dr.  Saginor  suggested  that  the 
RAC  might  first  consider  the  Adelberg-Zinder  minority  proposal  to  abolish  the 
Guidelines.  Dr.  McKinney  said  that  he  considered  the  Working  Group's  recon- 
mendations  as  too  cursory.  Dr.  Gotte^ran  responded  that  the  Working  Group  had 
considered  the  issues  in-depth  at  two  meetings  and  had  prepared  a report  on 
its  evaluation  of  the  risks  associated  with  recombinant  DNA  research.  The  RAC 
could  change  or  elaborate  on  the  reccmmendations  before  seeking  public  comment. 
Dr.  Zinder  said  that  the  recommendations  of  the  Working  Group  were  adopted 
unanimously  for  those  concerning  Part  IV  of  the  Guidelines. 

Dr.  Baltimore,  in  the  interests  of  providing  a forvm  for  RAC  discussion  of  the 
points  of  difference  between  the  various  proposals,  moved  a seven  part  motion 
as  a substitute  for  Dr.  Harris'  motion: 

1.  Acoept  the  first  section  of  the  Baltimo re-Campbell  proposed,  as  follows; 

■Section  I-A  of  the  NIH  Guidelines  will  be  replaced  with  the 
following: 
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'I-A,  Purpose.  Tlie  purpose  of  these  Guidelines  is  to  specify 
standard  practices  for  constructing  and  handling  (i)  recombinant 
DNA  molecules  and  (ii)  organisms  and  viruses  containing 
recombinant  DNA  molecules.  Adherence  to  these  standards  by 
all  laboratories  using  recombinant  DNA  is  recommended . ' " 

2.  Accept  the  second  section  of  the  Baltimore-CamE±>ell  proposal,  as  follows: 

"Part  I~C  of  the  NIH  Guidelines  shall  be  eliminated." 

3.  Accept  the  second  section  of  the  Working  Group  proposal,  as  follows: 

"Section  I-D  of  the  Guidelines,  Prohibitions,  would  be 
eliminated." 

4.  Accept  the  third  section  of  the  Working  Group  report  modified  by  removing 
references  to  CDC  Guidelines  and  USDA  Regulations  and  treating  these 
references  in  a footnote,  as  follows: 

"Part  III  of  the  Guidelines  would  be  replaced  with  the  following 
language: 

'Part  III  discusses  experiments  covered  by  the  Guidelines. 

The  reader  should  first  consult  Part  I,  where  exenpt  experi- 
ments are  listed. 

'Where  recommended  physical  containment  levels  applicable  to 
non-recombinant  DNA  experiments  exist  for  either  the  host  or 
the  vector*,  recombinant  ENA  experiments  should  be  carried  out 
at  containment  levels  at  least  as  high  as  those  recommended 
for  non-reoombinant  DNA  experiments.  If  there  is  clear 
evidence  that  the  donor  KIA  will  significantly  change  the 
pathogencity  of  the  host,  the  containment  level  appropriate 
to  the  anticipated  change  will  be  applied.  Otherwise,  all 
experiments  may  be  carried  out  under  conditions  of  PI  or  Pl-LS 
physical  containment.'" 

5.  Ihe  following  admonition  would  be  added: 

"No  experiments  should  be  performed  which  involve  deliberate 
transfer  of  a drug  resistance  trait  to  microorganisms  that  are 
not  known  to  acquire  it  naturally,  if  such  acquisition  could 
compromise  the  use  of  a drug  to  control  disease  agents  in  human 
or  veterinary  medicine  or  agriculture." 

6.  Accept  the  fourth  section  of  the  Baltimore-Campfeell  proposal,  as  follows: 


*Such  as  those  specified  by  CDC  Guidelines  or  the  USDA  Quarantine  Regulations. 
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■Part  IV  of  the  NIH  Guidelines  sh^dl  be  eliminated,  with  the 
followinq  exceptions: 

"(a)  Ttiose  definitions  listed  in  Part  IV-C  which  may  be  needed 

to  clarify  statements  nade  elsewhere  in  the  Guidelines  shall 
be  retained. 

■(b)  Those  portions  of  Part  IV-E  defining  the  oorrposition  of  RAC 
and  prescribing  rules  for  RAC  procedures  shall  be  retained. 

■(c)  The  following  statement  shall  be  added: 

■Each  institution  conducting  or  sponsoring  recombinant  CNA 
research  should  taJce  responsibility  for  monitoring  its  own 
activities  in  this  area.  Any  unusual  events  that  might  be 
associated  with  the  use  of  recombinant  DNA  molecules  should 
be  reported  to  the  Director,  NIH." 

7.  Accept  the  fifth  section  of  the  B^Lltimore-Ca^^3bell  proposed  with  deletion 
of  the  words  "submitted  in  support  of  requests  for  exceptions  from  the 
prohibitions,"  as  follows: 

"Section  VI  of  the  Guidelines  will  be  eliminated,  except  for  those 
portions  of  Section  VI-F  relevant  to  the  protection  of  pre^rietary 
information.  " 

Dr.  Bems  seconded  the  motion. 

Dr.  Saginc^  suggested  an  amendment  to  Dr.  Harris'  motion  in  the  form  of  a 
policy  statement  that  there  is  a continuing  need  for  the  RAC  and  applicable 
reoombinant  CNA  guidelines.  The  purpose  of  the  amendment  was  to  indicate 
that  the  Adelberg-Zinder  proposal  is  not  being  accepted.  Dr.  Harris  agreed 
to  the  amendment. 

Ms.  King  said  she  wanted  the  RAC  to  vote  on  replacing  parts  1 and  6 of  the 
Baltimore  motion  with  wording  from  the  Wor)cing  Group  proposal.  It  was  sug- 
gested that  votes  be  on  one  part  at  a time.  Ms.  King  then  moved  to  replace 
the  first  part  of  Dr.  Baltimore's  motion  with  the  first  section  of  the  Working 
Group's  proposal  as  follows: 

"Section  I-A  of  the  Guidelines  would  be  amended  to  read  as  follows: 

"I-A.  Purpose.  The  purpose  of  these  Guidelines  is  to  specify 
standard  practices  for  constructing  and  handling  (i)  reoombinant 
CNA  molec^es  and  (ii)  organisms  and  viruses  containing  reoombin£mt 
DNA  molecules." 
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The  notion  was  secxaided  by  Dr.  Goldstein.  Ms.  King  stated  that  she  favors 
retention  of  limited  Guidelines  that  require  IBC  review,  and  she  favors  an 
oversight  function  for  the  RAC;  she  does  not  support  self-regulation. 

Dr.  Baltinore  did  not  accept  Ms.  King's  proposed  amendment.  Dr.  Bems  pointed 
out  that  the  substitution  Ms.  King  was  proposing  did  not  make  much  difference. 
Ihe  real  point  of  ccMitention  in  the  RAC  concerned  part  six  of  Dr.  Baltimore's 
motion. 

Ms.  King  withdrew  her  previous  motion  and  then  moved  to  delete  part  six  of 
Dr.  Baltimore's  motion.  If  her  motion  were  accepted,  this  would  leave  intact 
Part  IV  of  the  Guidelines.  It  was  pointed  out  that  the  Working  Group  had 
proposed  a change  in  Part  IV  dealing  with  IBC  membership.  Ms.  King  said  that 
if  her  motion  passed,  then  another  perfecting  motion  could  be  introduced  deal- 
ing with  IBC  membership.  Dr.  Harris  seconded.  The  motion  failed  to  carry  by 
a vote  of  nine  in  favor,  twelve  opposed,  and  no  abstentions. 

Dr.  Fedoroff  noted  that  the  motion  as  it  stands  would  eliminate  all  prohibi- 
tions including  the  prohibition  against  deliberate  release  into  the  environ- 
ment. Dr.  Baltimore  suggested  that  if  the  RAC  wished,  a statement  regarding 
deliberate  release  could  be  included  with  the  admonition  on  drug  resistance. 

Dr.  Bems  said  that  in  his  view  the  recommendation  that  experiments  be  con- 
ducted under  Pi  containment  precludes  deliberate  release  into  the  environment. 

Dr.  Maas  then  moved  to  add  the  current  prohibition  on  the  cloning  of  certain 
toxins  to  the  admonition  on  drug  resistance.  Dr.  Goldstein  seconded. 

Dr.  Gottesman  said  that  the  cloning  of  toxins  is  an  example  of  an  area  of  con- 
cern. She  noted  that  the  RAC  Wbrking  Group  on  Ibxins  recommended  at  the  last 
RAC  meeting  prohibition  of  cloning  of  certain  toxin  genes  and  that  other  exper- 
iments involving  cloning  of  toxin  genes  should  proceed  only  in  ^ coli  K-12  in 
the  abSjence  of  special  review  by  ORDA.  Dr.  Baltimore  agreed  to  accept  addition 
of  the  wording  regarding  toxins  currently  in  Section  I-D-2  to  the  admonition 
on  drug  resistance  and  to  retain  Appendix  G of  the  current  Guidelines. 

Dr.  Ahmed  moved  that  a working  group  be  appointed  to  study  the  prohibitions 
and  report  back  to  the  RAC.  Dr.  Goldstein  seconded  the  motion.  Dr.  Masai 
disagreed,  noting  that  at  the  last  meeting  a working  group  had  been  appointed 
to  report  on  revision  of  the  guidelines.  They  had  reported,  and  now  the  RAC 
was  working  through  the  proposal  to  prepare  material  for  public  comment.  The 
motion  failed  to  carry  by  a vote  of  three  in  favor,  fourteen  opposed,  and 
three  absentions. 

Mr.  Thornton  recognized  Dr.  Susan  Wright.  She  said  the  RAC  was  short-circuit- 
ing long  and  detailed  discussions  it  should  have  on  all  the  critical  issues. 

She  asked  RAC  members  to  acknowledge  ties  that  they  might  have  with  genetic 
engineering  conpanies.  She  said  there  should  be  discussion  of  why  the  working 
group  had  decided  to  eliminate  public  menbers  on  IBCs.  She  expressed  concern 
about  the  currently  prc^ibited  experiments  and  large-scale  experiments.  She 
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cited  a report  she  had  submitted,  prepared  for  the  Commission  of  the  European 
Oommunities,  entitled  "Hazards  Involved  in  the  Industrial  Use  of  Micro- 
organisns."  She  said  that  change  of  phenotype  due  to  mutation  and  discharge 
of  waste  into  the  environment  are  important  issues  among  trany  others  that  need 
to  be  considered  before  a decision  is  reached. 

Dr.  Pedoroff  said  that  there  should  be  flexibility  to  have  a group  look  at 
and  approve  specific  experiments  which  cure  otherwise  admonished  against. 

Dr.  Baltimore  said  investigators  wishing  to  do  such  experiments  could  come  to 
the  local  IBC  or  the  RAC  to  discuss  conditions  mder  which  such  experiments 
could  be  done. 

Dr.  Bems  said  that  at  a meeting  of  the  Large  Scede  Review  working  Group  on 
September  9,  1981,  none  of  the  members  thought  that  the  large-scale  prohibi- 
tion should  be  retained. 

Mr.  Thomton  recognized  Ms.  Claire  Nader  who  said  that  the  RAC  should  loc^  at 
the  asstrptions  behind  the  recommendations  such  as  that  all  corporations  will 
do  the  right  thing,  and  that  the  technology  is  safe.  She  said  that  there  were 
no  experts  on  corporate  behavior,  or  law  enforcement,  or  anti-trust  questions 
on  the  RAC.  She  said  the  RAC  should  have  on  it  people  who  want  to  talk  about 
risks.  She  criticized  the  way  in  which  the  RAC  was  proceeding. 

Dr.  Nightingale  said  that  a working  group  on  the  prohibitions  was  appointed 
over  a year  ago  and  that  the  prohibitions  have  been  discussed  extensively 
before  this  meeting.  Dr.  Gottesnan  said  that  it  was  peculiar  to  be  concerned 
about  the  prohibitions  and  at  the  same  time  recommending  that  the  entire  system 
become  voluntary.  She  said  that  perhaps  there  could  be  a recommendation  that 
these  experiments  be  reviewed  by  the  RAC. 

Mr.  Daloz  moved  that  a vote  be  taken  on  Dr.  Baltimore's  motion,  as  amended. 

The  motion  to  end  discussion  and  vote  failed  to  carry  by  a vote  of  four  in 
favor,  fourteen  opposed,  and  three  abstentions. 

Dr.  Ahmed  said  he  wanted  detailed  procedures  built  into  the  revised  Guidelines 
for  handling  the  currently  prohibited  experiments.  Dr.  Baltimore  said  that 
the  absence  of  detailed  procedures  pertains  in  the  case  of  all  nonreoombinant 
DNA  laboratory  work  including  that  with  known  pathogens. 

Mr.  Thornton  asked  for  a show  of  hands  of  RAC  members  who  wished  to  continue 
discussion  of  this  agenda  itan  for  an  additional  thirty  minutes  until  approxi- 
mately 3:30  p.m.  The  vote  v#as  eighteen  in  favor,  one  opposed. 

Dr.  Mason  said  that  the  RAC  and  the  Guidelines  cannot  deal  with  scientists  or 
industrial  groups  who  are  uninformed,  dishonest,  or  careless.  We  have  tried 
to  produce  guidelines  that  reponsible  people  will  follow.  There  is  no  way  to 
provide  for  every  contingency. 
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Dr.  Holmes  moved  to  add  current  prohibition  I-D-4  ("Deliberate  release  into  the 
environment  of  any  organism  containing  reccrobinant  DNA.")  to  the  admonitions 
regarding  cloning  of  toxins  and  transfer  of  drug  resistance  traits.  Dr.  Landy 
supported  inclusion  of  I-D-4;  Dr.  Bems  did  not  support  it.  The  motion  failed 
to  carry  by  a vote  of  eight  in  favor,  ten  exposed,  and  two  absentions. 

Dr.  Baltimore's  amended  motion  was  reviewed.  Dr.  Talbot  said  that  if  the  pro- 
posal passed,  the  NIH  staff  would  prepare  a version  of  proposed  revised  Guide- 
lines based  on  the  proposal,  and  that  it  would  be  put  in  the  Federal  Register 
for  public  comment,  along  with  background  describing  the  work  of  the  working 
group  and  the  deliberations  of  the  RAC.  NIH  would  actively  solicit  comment  on 
the  proposal  beyond  its  publication  in  the  Federal  Register. 

The  question  was  called  and  the  vote  to  substitute  Dr.  Baltimore's  motion,  as 
amended,  for  Dr.  Harris'  motion  was  fifteen  in  favor,  three  exposed, 
and  two  abstentions.  Dr.  Ahmed  asked  to  be  recorded  as  voting  against  the 
motion.  The  motion  was  as  follows: 

"1.  Section  I-A  of  the  Guidelines  would  be  amended  to  read  as  follows; 

"I-A.  Purpose.  The  purx»se  of  these  Guidelines  is  to  specify  standard 
practices  for  constructing  and  handling  (i)  recombinant  DNA  molecules 
and  (ii)  organisms  and  viruses  containing  recombinant  EWA  molecules. 
Adherence  to  these  standards  by  all  laboratories  using  recombinant  DNA 
is  recommended. 

"2.  Section  I-C  of  the  Guidelines  would  be  eliminated. 

"3.  Section  I-D  of  the  Guidelines,  Prohibitions,  would  be  eliminated. 

"4.  Part  III  of  the  Guidelines  would  be  replaced  with  the  following  language; 

"Part  III  discusses  experiments  covered  by  the  Guidelines.  The  reader 
should  first  consult  Part  I,  vhere  exempt  experiments  are  listed. 

"Where  recommended  physical  containment  levels  applicable  to  non- 
recombinant  DNA  experiments  exist  for  either  the  host  or  the  vector*, 
recombinant  I»1A  experiments  should  be  carried  out  at  containment 
levels  at  least  as  high  as  those  recommended  for  non-recombinant  KQA 
experiments.  If  there  is  clear  evidence  that  the  donor  ENA  will 
significantly  change  the  pathogenicity  of  the  host,  the  containment 
level  appropriate  to  the  anticipated  change  will  be  applied.  Other- 
wise, all  experiments  may  be  carried  out  under  conditions  of  Pi  or 
Pl-LS  physical  containment. 


*Such  as  those  specified  by  the  CDC  Guidelines  or  the  USDA  Quarantine  Regulations. 
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”5.  Materiad  voild  be  added  to  Part  III,  as  follows: 

■No  experijTents  should  be  performed  which  involve: 

"(a)  Deliberate  transfer  of  a drug  resistance  trait  to  micro- 
organisre  that  are  not  known  to  acquire  it  naturally,  if 
such  acquisition  oould  canpronise  the  use  of  a drug  to 
control  disease  agents  in  human  or  veterinary  medicine  or 
agriculture. 

"(b)  Deliberate  fonnation  of  reconbinant  DMAs  containing  genes  for 
the  biosynthesis  of  toxins  lethal  for  vertebrates  at  an  ID50 
of  less  them  100  nanograms  per  kilogram  body  weight  (e.g.,  the 
botulinun  toxins,  tetanus  toxin,  diphtheria  toxin.  Shigella 
dysenteriae  neurotoxin).  Guidelines  for  the  cloning  of  DMAs 
containing  genes  coding  for  the  biosynthesis  of  toxins  which 
are  lethal  to  vertebrates  at  100  nanograms  to  100  micrograms 
per  kilogram  body  weight  are  specified  in  Appendix  G. 

"6.  Part  IV  of  the  Guidelines  would  be  eliminated  with  the  following  excep- 
tions: 

"(a)  Those  definitions  listed  in  Part  IV-C  which  may  be  needed  to 
clarify  statements  made  elsewhere  in  the  Guidelines  shall  be 
retained. 

■(b)  Those  portions  of  Part  IV-E  defining  the  composition  of  RAC 
and  prescribing  rules  for  RAC  procedures  shall  be  retained. 

■(c)  The  following  statement  shall  be  added: 

"Each  institution  conducting  or  sponsoring  recombinant  CNA 
research  should  take  responsibility  for  monitoring  its  own 
activities  in  this  area.  Any  unusual  events  that  might  be 
associated  with  the  use  of  recombinant  CNA  molecules  should 
be  reported  to  the  Director,  NIH. 

■7.  Section  VI  of  the  Guidelines  will  be  eliminated,  except  for  those 
portions  of  Section  VI-F  relevant  to  the  protection  of  proprietary 
infonration." 

The  vote  on  this  substitute  motion  was  Ccilled,  and  the  vote  was  sixteen  in 
favor,  three  opposed,  and  one  abstention. 

Dr.  Zinder  requested  that  a motion  be  introduced  in  support  of  the  Melberg- 
Zinder  proposal  to  eliminate  the  Guidelines  and  the  RAC.  No  motion  was 
introduced . 
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Mr.  Uiomton  noted  that  RAC  had  approved  a proposed  revision  of  the  Guide- 
lines for  publication  in  the  Federal  Register^  with  the  understanding  that  the 
oonmittee  would  subsequently  review that  document  and  any  comments  generated 
by  it  at  the  next  RAC  meeting. 


IV.  PROPOSED  AMENDMENT  OF  SECTION  III-C-2-a  AND  ADDITION  OF  NEW  SECTION  III-C-7-c 


Mr.  Ihomton  asked  Dr.  Bems  to  initiate  discussion  of  the  proposal  (tabs 
1026,  1035/9)  from  Dr.  Lois  Miller  of  the  University  of  Idaho.  Dr.  Bems 
said  that  Dr.  Miller  requests  a nodif icaticxi  of  Section  III-C-2-a  of  the 
Guidelines.  Ihis  modification  would  permit  invertebrate  viruses  to  be 
treated  as  animal  viruses  are  currently  treated  under  the  NIH  Guidelines. 

Dr.  Miller  also  proposed  that  a new  Section  III-C-7-c  be  added  to  the 
Guidelines.  Section  III-C-7-c  would  read; 

"III-C-7-c.  Transfer  to  Invertebrates.  DNA  from  any  nonprohibited 
source  [Section  I-D] , except  for  greater  than  one  quarter  of  a eukar- 
yotic viral  genome,  v^ich  has  been  cloned  and  prcpagated  in  E^  coli 
K-12,  may  be  transferred  with  the  ^ coli  vector  used  for  cloning  to 
ar^  eukaryotic  cells  in  culture  or  to  any  invertebrate  organism  and 
propagated  under  conditions  of  physical  containment  comparable  to  Pi 
and  appropriate  to  the  organism  under  study  [2A] . Transfers  to  any 
other  host  will  be  considered  by  the  RAC  on  a case-by-case  basis  [45] ." 

Dr.  Bems  asked  if  there  are  any  reasons  for  not  treating  invertebrate  viruses 
the  same  as  animal  viruses  under  the  Guidelines.  Mr.  Thornton  asked  if 
containment  problans  for  insects  are  of  significance  in  relation  to  this 
proposal.  Dr.  Talbot  said  that  this  consideration  is  relevant  to  proposed 
Section  III-C-7-c;  this  section  would  deal  with  introducing  cloned  ENA  into 
insects.  The  proposed  modification  of  Section  III-C-2-a  would  affect  the 
treatment  of  invertebrate  viruses  in  tissue  culture  systems.  Dr.  Bems  said 
he  had  discussed  questions  of  containment  with  Dr.  Tolin  of  the  United  States 
Department  of  Agriculture  (USDA),  v^o  said  that  she  saw  no  problem  with  the 
proposal  as  written. 

Dr.  Bems  moved  acceptance  of  the  proposal  to  amend  Section  III-C-2-a  and  to 
add  a new  Section  III-C-7-c  to  the  Guidelines.  Dr.  Fedoroff  seconded  the 
motion.  By  a vote  of  eleven  in  favor,  none  opposed,  and  five  abstentions  the 
RAC  adopted  the  motion. 

Revised  Section  III-C-2  would  read  as  follows; 

"III-C-2.  Invertebrate  Host-Vector  Systems. 

"III-C-2-a.  Invertebrate  Viral  Vectors.  Experiments  involving  inverte- 
brate virus  vectors  can  be  done  as  follows; 
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■lII-C-2-a-(l) . Reoonbinant  DMA  molecules  containing  no  more  than  two- 
thirds  of  the  genome  of  any  invertebrate  virus  (all  viruses  from  a single 
Family  (36)  being  considered  identical  (50)]  may  be  propagated  and 
maintained  in  cells  in  tissue  culture  using  Pi  containment.  For  such 
experiments,  it  must  be  shown  that  the  cells  lack  helper  virus  for  the 
specific  Families  of  defective  viruses  being  used.  The  DNA  may  contain 
fragments  of  the  genomes  of  viruses  from  more  than  one  Family  but  each 
freigment  must  be  less  than  two-thirds  of  a genome. 

■III-C-2-a-(2).  Reoombin^mts  with  less  than  two- thirds  of  the  genome  of 
any  invertebrate  virus  may  be  rescxjed  with  helper  virus  using  P2  contain- 
ment unless  it  is  classified  by  the  CDC  as  a class  3 agent  (1)  in  which 
case  P3  containment  is  required. 

■III-C-2-a-(3) . Eicperiments  involving  the  use  of  other  whole  or  defec- 
tive virus  genomes  to  propagate  DNA  sequences  from  prokaryotic  or 
eukaryotic  organisms  (and  viruses),  or  as  vectors  to  transform  non- 
permissisive  cells,  will  be  evaluated  by  NIH  on  a case-by-case  basis 
[45]  and  will  be  conducted  under  the  prescribed  physic^d  and  biological 
containment  conditions.  (See  Section  IV-E-l-b-(3)-(c) . )" 

■NIH  will  edso  review  on  a case-by-case  basis  (45]  edl  experiments 
involving  the  use  of  virus  vectors  in  ^tf1imals  ^tf>d  will  prescribe  the 
physic^d  and  biological  containment  conditions  appropriate  for  such 
studies.  (See  Section  IV-E-l-l>-(3)-(c) . )" 


V.  HEQUEST  TD  CLONE  SUBCPOUC  SEXXP7TS  OF  RIFT  VALLEY  FEVER  VIRUS 

Bems  introduced  the  request  (tabs  1030,  1035/4,  1038)  of  Molecular 
Genetics,  Inc.,  of  Minnetonka,  Minnesota,  to  clone,  ixxier  PI  containment 
conditions,  segments  of  the  Rift  Valley  Fever  Virus  genome.  The  objective  is 
to  clone  the  segments  which  encode  the  virus'  antigenic  determin^u^ts.  The 
work  «(Ould  be  performed  in  collaboration  with  the  U.S.  Army  Medical  Research 
Institute  of  Infectious  Diseases,  Fort  Detrick,  Maryland. 

Dr.  Bems  said  Rift  Valley  Fe^^r  Virus  is  a najor  problem  in  cattle  in  Africa. 
The  virus  may  have  recently  extended  its  range  into  Egypt  and  the  Sinai 
Peninsula.  Wbrk  with  the  virus  in  the  united  States  is  prohibited  by  the 
U5DA,  except  under  special  conditions.  In  addition  to  being  a significant 
agricultural  problem,  the  virus  may  be  transmitted  to  hixnans. 

The  virus  itself  is  a negative  stranded  RNA  virus.  Such  viruses  are  not 
infectious  when  purified  as  the  conplementary  strand  is  needed  to  function  as 
a messenger.  The  Rift  Valley  Fever  Virus  genome  is  segmented;  the  genome  is 
composed  of  three  separate  pieces  of  PNA.  The  investigators  propose  to  work 
with  one  of  the  three  segments,  the  so-called  "M"  or  mediim  sized  segment 
which  codes  for  those  of  the  virus'  antigenic  determinants  that  elicit 
neutralizing  antibodies.  He  said  that  the  issues  are  comparable  to  those 
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with  the  dealing  of  Foot  and  Mouth  Disease  Virus.  However,  the  Rift  Valley 
Fever  Virus  project  provides  more  safeguards  because  the  virus  genone  is 
negative  stranded,  segmented  RNA.  Dr.  Bems  said  he  felt  PI  containment 
would  be  adequate  for  the  project. 

Dr.  Baltimore  agreed  with  Dr.  Bern's  evaluation,  and  added  two  points.  He 
said  that  the  prc^xised  method  of  reverse  transcription,  the  "snap-back" 
procedure,  wDuld  ensure  that  the  full  RNA  is  not  cloned.  He  cautioned,  how^ 
ever,  that  Rift  Valley  Fever  Virus  is  a Bunyavirus  and  Bunyaviruses  are  known 
to  recombine  within  the  family.  He  suggested  that  the  laboratory  work  areas 
be  limited  to  research  with  Rift  Valley  Fever  Virus  and  that  investigators 
not  simultaneously  study  other  Bunyaviruses.  Dr.  Pilacinski  of  Molecular 
Genetics,  Inc.,  said  that  the  conpany  is  not  presently  working  with  Bunya- 
viruses other  than  Rift  Valley  Fever  Virus  and  has  no  plans  to  do  so  in  the 
near  future. 

Dr.  Baltimore  moved  approval  of  the  proposal  at  the  PI  level  of  containment 
with  the  stipulation  that  other  Bunyaviruses  not  be  studied  in  the  same 
laboratory  areas  and  that  the  "snap-back"  procedure,  as  described  in  the 
protocol,  be  utilized  to  generate  the  DMA.  Dr.  Bems  seconded  the  motion. 

Mr.  Thornton  called  the  vote.  By  a vote  of  sixteen  in  favor,  none  opposed, 
and  two  abstentions,  the  RAC  adopted  the  motion. 


VI.  STATEMENT  ON  THE  PROPOSED  REVISION  OF  THE  GUIDELINES 

Mr.  Thornton  asked  that  his  statement  concerning  agenda  item  III,  "Proposed 
Revision  of  the  Guidelines,"  be  distributed  (Attachment  V).  He  said  that 
to  have  made  this  statement  before  consideration  of  the  issue  could  have 
compromised  his  position  as  ohairman.  However,  he  felt  it  was  now  apprepriate 
to  distribute  the  statement. 


VII.  CLOSED  SESSION 


The  RAC  went  into  olosed  session  to  consider  proposals  involving  proprietary 
information  from  commercial  concerns  for  scale-up  of  recombinant  ENA 
experiments. 


VIII.  PROPOSED  AMENDMENT  OF  SECTION  II 1-0-2 

Mr.  Thornton  as)ced  Dr.  Talbot  to  discuss  the  prcposal  (tabs  1025,  1035/6)  of 
Dr,  Michael  J.  Ross  of  Genentech,  Inc.  Dr.  Talbot  said  Dr.  Ross  had  requested 
an  amendment  of  Section  III-B-3  of  the  Guidelines.  Section  III-B-3  currently 
specifies  that  the  Director,  NIH,  may  set  containment  levels,  after  a case- 
by-case  review,  for  certain  experiments  involving  non-HVL  prokaryotic  host- 
vector  systems.  Dr.  Ross  proposed  to  amend  the  Section  to  permit  the  cloning 
of  ENA  from  any  nonpathogenic  species  in  nonpathogenic  lower  eukaryotes  at  P3 
containment  and  into  nonpathogenic  prokaryotes  at  the  P2  level  of  containment. 
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Dr.  Talbot  said  that  modification  of  Section  III-B-3  is  not  the  appropriate 
way  to  make  the  changes  Dr.  Ross  proposes,  since  Section  III-B-3  deals  only 
With  prokaryotes.  Dr.  Talbot  suggested  tl^t  Section  III-0-2,  "Experiments 
Involving  Prokaryotes  Nonpathogenic  for  Man,  Animals,  or  Plants  and/or  Lower 
Eukaryotes  Nonpathogenic  for  Man,  Aninals,  or  Plants"  could  appropriately 
be  modified  to  reflect  Dr.  Ross'  intent. 

Dr.  Fedoroff  noted  that  Dr.  Ross'  proposed  would  change  the  current  Section 
III-02  in  two  ways:  it  would  allow  cloning  of  ENA  from  nonpathogenic 

higher  eukaryotes;  and  it  would  lower  the  level  for  cloning  in  nonpathogenic 
prokaryotes  from  P3  to  P2.  ftr.  Fedoroff  moved  acceptance  of  the  proposal. 

By  a vote  of  twelve  in  favor,  none  opposed,  and  no  abstentions  the  RAC  adopted 
the  motion. 

Section  III-0-2  would  be  amended  to  read  as  follows; 

"III-0-2.  Experiments  Involving  Nonpathogenic  Prokaryotic  and  Lower 
Euicaryotic  Host- Vector  Systems.  I^NA  fron  any  species  norpathogenic 
for  man,  animals,  or  plants  may  be  cloned  into  lower  eukaryotes  non- 
pathogenic for  man,  animals,  or  plants  at  the  P3  level  of  containment 
[2A].  ENA  from  any  species  nonpathogenic  for  man,  animals,  or  plants 
nay  be  cloned  into  prokaryotes  nonpathogenic  for  man,  animals,  or  plants 
at  the  P2  level  of  containment  (2A] . Data  supporting  the  contention 
that  the  donor  and  recipient  are  nonpathogenic  must  be  submitted  to 
the  local  IBC.  Lower  levels  of  physical  containment  may  be  assigned 
by  ORDA  on  a case-by-case  basis  for  specific  donor-recipient 
combinations.  (See  Section  IV-E-l-b-(3)-(h) . )" 


IX.  PROPOSED  AMENEMENT  OF  SECTION  I-D-6 

Dr.  MdCinney  opened  discussion  of  the  proposal  (tabs  1027,  1035/5)  by 
Dr.  Irving  Johnson  of  Eli  Lilly  and  Oompany  to  amend  Section  I-D-6  of  the 
Guidelines  as  follows  (modified  language  underlined); 

"I-D-6.  Large-scale  experiments  (e.g.  more  than  10  liters  of 
culture]  with  organisms  containing  recombinant  DNAs  other  than 
those  listed  in  ^>pendix  C,  Paragraphs  2,  3,  and  4 of  the  Guidelines, 
unless  the  recombinant  ENAs  are  rigorously  characterized  and  the 
absence  of  harmful  sequences  established  (3).  (See  Section 
IV-E-l-b-(3)-(d).)" 

The  text  in  Appendix  C dealing  with  large-scale  experiments  in  Paragraph  2 
(E.  coli  K-12  host-vector  systems).  Paragraph  3 (S^  cerevisiae  host-vector 
systems),  and  Paragraph  4 (B.  subtilis  host-vector  systems)  would  be  replaced 
with  the  following  revised  text; 

"Large-scale  experiments  (e.g.  more  than  10  liters  of  culture) 
require  prior  IBC  review  and  approval." 
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Ihis  modification  would  delegate  authority  to  the  IBC  to  review  proposals 
and  set  containment  for  large-scale  procedures  vAien  certain  ^ coli  K-12, 

B,  subtil is  and  cerevisiae  host-vector  systems  are  used . Large-scale  pro- 
cedures employing  other  host-vector  systems  would  continue  to  be  reviewed  by 
RAC  and  approved  ty  the  NIH. 

Dr.  McKinney  said  that  the  majority  of  requests  for  exceptions  to  the  10  liter 
limit  have  been  submitted  by  industry.  Dr.  McKinney  felt  that  industry's 
response  to  Part  VI,  Voluntary  Conpliance,  of  the  Guidelines  has  been  respon- 
sible. He  suggested  that  Dr.  Johnson's  proposal  would  serve  to  improve  operat- 
ing conditions,  both  at  the  research  and  industrial  level,  and  facilitate 
large-scale  production  utilizing  ^ coli  K-12,  ^ subtilis  or  ^ cerevisiae 
host-vector  systems.  He  moved  adcption  of  the  proposal. 

Dr.  McGarrity  said  he  had  reviewed  the  September  2 letter  sutanitted  to  the  RAC 
by  Dr.  Susan  Wright  as  well  as  the  attached  report  entitled  "Hazards  Involved 
in  the  Industrial  Use  of  Microorganisms."  Hie  latter  report  was  contracted 
for  by  the  Commission  of  the  European  Ccmmunities  (CEC)  to  evaluate  the  hazards 
involved  in  the  industrial  development,  production  and  use  of  microbial  cells 
and  their  products. 

Dr.  McGarrity  addressed  the  criticisms  Dr.  Wright  raised  against  Dr.  Johnson's 
proposal.  Dr.  McGarrity  agreed  with  Dr.  Wright  that  the  statement  "the 
principle  of  the  absence  of  increased  risk  with  increased  volume  has  been 
accepted  by  the  RAC,"  as  advanced  by  Dr.  Johnson  is  inaccurate.  He  said 
Dr.  Johnson  draws  a broader  conclusion  than  is  warranted  frcm  the  decision 
at  the  June  1980  RAC  Meeting  to  delete  a sentence  fron  Section  I-D-6. 

However,  he  said  that  since  June  1980  there  have  been  many  develcpments 
which  indicate  a modification  in  RAC's  view.  For  example,  in  September 
1980,  RAC  delegated  the  responsibility  of  reviewing  physical  facilities 
for  large-scale  experiments  to  the  local  IBCs. 

In  another  criticism.  Dr.  Wright  stated  "that  the  British  Genetic  Manipulation 
Advisory  Group  (®1AG)  is  to  consider  in  late  September  a proposal  from  the 
Confederation  of  British  Industry  (CBI)  to  weaken  the  British  controls  for 
large-scale  work  should  not  be  used  to  justify  the  Lilly  proposal."  She 
further  stated  that  ".  . . it  is  not  at  all  clear  that  GMAG  will  take  the 
'positive  action'  v^ich  Dr.  Johnson  anticipates."  Dr.  McGarrity  said  he  agreed 
with  Dr.  Wright  that  the  RAC  should  not  be  influenced  in  its  decisions  by 
possible  decisions  GMAG  may  take. 

In  other  criticisms.  Dr.  Wright  asserts  "the  fact  that  'no  unforeseen 
difficulties  have  been  encountered'  vrtien  the  industry  has  operated  under  con- 
trols involving  prior  review  cannot  be  used  to  justify  the  claim  that  no 
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problems  will  £u:ise  when  controls  are  removed."  She  further  stated  that  "no 
ocnparative  studies  of  the  risks  of  small-  and  large-scale  wotic  have  been 
carried  cut,  and  any  statements  comparing  these  risks  are  developed  against 
a background  of  very  wide  uncertainty."  She  refers  to  several  concerns 
raised  in  the  CEC  report. 

Dr.  McGarrity  said  that  the  CBC  report  raises  concerns  but  eilso  states  that 
industrial  fermentaticn  processes  are  unlikely  to  be  contaminated  because 
fermentation  failure  is  a very  expensive  problem.  Tb  be  productive,  fer- 
menters must  operate  almost  continuously.  He  said  these  economic  facts 
argue  for  strong  quality  control  meMures  in  industry.  Dr.  McGarrity  added 
that  the  authors  of  the  CEC  report  were  "iupressed  by  the  well  documented 
care"  taken  by  the  industry  "to  ensure  the  wholesomeness  of  their  products." 
Dr.  McGarrity  said  that  the  CEC  report  tends  to  support  Dr.  Johnson's  position 
rather  than  Dr.  Wright's.  Dr.  McGarrity  then  seconded  Dr.  McKinney's  motion 
for  approval. 

Mr.  “Itxjmton  then  recognized  Dr.  Wright.  She  said  that  the  CEC  report  is  the 
only  report  that  has  bron  written  on  the  haz^u:ds  of  the  industrial  uses  of 
genetic  biotechnology.  She  said  that  the  CEC  report  states:  (1)  that  the 
scale  of  the  use  of  microorganisms  is  going  to  expand  so  greatly  that  this 
area  should  be  carefully  examined,  and  (2)  this  work  should  be  regulated. 

She  said  she  %«s  not  convinced  by  Dr.  McGarrity 's  arguments  aux3  said  the 
RAC  has  not  yet  addressed  several  areas  of  serious  concern. 

Mr.  Thornton  then  recognized  Dr.  Max  Marsh  of  Eli  Lilly  and  Company. 

Dr.  Marsh  noted  that  Dr.  Wright's  September  2 letter  states  that  Dr.  Johnson's 
proposal  "would  exempt  large-scale  work  involving  ^ ooli  K-12,  Saccharomyces 
oerevisiae,  tocillus  subtil  is,  and  any  other  host-vector  system  listed  in 
Append ix”c  of  the  Guidelines."  Dr.  Marsh  pointed  out  that  Dr.  Wright  is 
incorrect  in  claiming  this  would  extend  to  "any  other  host-vector  system." 

Dr.  Johnson's  proposal  was  very  specific  as  to  the  three  specified  host- 
vector  systems  which  would  be  covered  by  this  amendment. 

In  addition.  Dr.  Marsh  pointed  out  that  a continuous  fermentation  operation 
is  a very  complex  process  which  is  computer  controlled.  It  is  very  easy  with 
the  continuous  monitoring  utilized  to  detect  contamination. 

Dr.  Miller  of  FDA  said  that  both  the  consuming  public  and  the  biotechnology 
industry  would  be  served  by  this  change  in  Section  I-D-6. 

Dr.  Saginor  said  that  since  this  proposal  would  delegate  responsibility  to 
IBCs,  he  wanted  to  mention  for  the  record  his  concern  that  IBCs  be  kept  in 
place,  in  relation  to  agenda  item  III  considered  earlier  in  the  meeting. 
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Dr.  Bems  pointed  out  that  industry  currently  ooonplies  with  the  NIH  Guide- 
lines voluntarily;  there  is  no  roandatory  requirement  for  industrial  firms 
to  institute  IBCs.  Dr.  McKinney  concurred  but  added  that  industry  is 
complying  out  of  self-interest  as  well  as  public  interest.  In  view  of  RAC's 
experience  with  these  three  host-vector  systems,  he  said  the  committee  should 
recommend  Dr.  Johnson's  proposal. 

Mr.  Ihomton  called  the  vote.  ^ a vote  of  eleven  in  favor,  two  opposed, 
and  cxie  abstention,  the  RAC  adopted  the  proposal. 


X.  PROPOSAL  TO  INCLUDE  STREPTOCOCCUS  PYOGENES  ON  SUBLIST  F OF  APPENDIX  A 

Mr.  'Ihomton  asked  Dr.  Maas  to  begin  discussion  of  the  proposal  (tabs  1028, 
1035/8)  from  Dr.  Joseph  Ferretti  of  the  ttiiversity  of  Oklahoma  Health  Sciences 
Center  to  include  Streptococcus  pyogenes  on  sublist  F of  ^^pendix  A.  In 
support  of  his  request.  Dr.  Ferretti  submitted  evidence  demonstrating  genetic 
exchange  between  Streptococcus  pyogenes  and  Streptococcus  sanguis . Strep- 
tococcus sanguis  is  currently  included  in  sublist  F . 

Dr.  Maas  said  the  data  demonstrate  genetic  exchange  between  ^ pyogenes  and 
S.  sanguis.  These  exchanges  occur  primarily  through  transformation  and 
conjugation  with  plasmids.  Dr.  Maas  felt  the  request  was  reasonable  and 
moved  approval.  Dr.  Fedoroff  seconded  the  motion. 

Dr.  Goldstein  asked  if  Streptococcus  pyogenes  is  iirplicated  in  rheumatic  fever. 
Dr.  Maas  replied  that  it  was.  However,  it  was  agreed  that  ^ pyogenes  merited 
inclusion  on  Sublist  F of  /^pendix  A on  the  basis  of  exchange  data. 

Mr.  Thornton  called  for  the  vote  on  the  motion.  ^ a vote  of  fourteen  in 
favor,  none  opposed,  and  no  abstentions,  the  RAC  adopted  the  proposal. 


XI.  REQUEST  TO  PERMIT  ONE-WAY  TRANSFER  OF  STREPTOCOCCUS  LACTIS  ENA  INTO 

S.  SANGUIS  AND  TO  PERMIT  TRANSFER  OF  A RECOMBINANT  PLASMID  FROM  S.  FAECALIS 
TO  S.  LACTIS 

Dr.  Fedoroff  introduced  the  request  (tabs  1029,  1035/3)  of  Dr.  Larry  McKay 
of  the  University  of  Minnesota  for  permission  to  transfer  Streptococcus 
lactis  KIA  into  Streptococcus  sanguis  strain  Challis.  Dr.  McKay  also 
requested  that  these  strains  be  included  in  ^^pendix  A on  the  basis  that 
they  exchange  genetic  information  by  known  physiological  processes.  In 
addition,  he  requested  permission  to  transfer  a recombinant  plasmid  fron 
faecal is  to  lactis . 

Dr.  Fedoroff  noted  that  Dr.  McKay  wishes  to  reduce  S.  lactis  plasmids  in 
size  with  endonucleases  in  order  to  obtain  the  smallest  functional  plasmid. 
He  would  then  purify  the  plasmid,  transfer  it  to  Streptococcus  sanguis  by 
transformation,  transfer  it  by  conjugation  from  sanguis  to  S.  faecalis, 
and  return  it  to  S.  lactis  from  £.  faecalis  by  conjugation. 
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Dr.  Fedoroff  asked  if  organians  have  been  inclixJed  in  Appendix  A of  the  Guide- 
lines on  the  basis  of  data  denonstrating  i^idirectional  treinsfonnation. 

Dr.  Gartland  said  organians  had  been  included  in  Appendix  A on  that  basis. 

Dr.  Fedoroff,  on  the  basis  of  the  data  submitted,  moved  approval  of  the 
requests  as  written.  Dr.  McGarrity  seconded  the  motion. 

Dr.  Ahned  requested  a clarification  of  the  motion;  he  asked  if  S.  lactis 
and  S.  s^u^is  would  be  placed  on  an  existing  sublist  of  AppendTx  A or  if 
a new  sublist  would  be  created.  Dr.  Gartland  asked  Dr.  Fe^roff  whether 
the  submitted  evidence  justifies  including  S.  lactis  in  Sublist  F of 
Appendix  A.  Dr.  Fedoroff  said  the  evidence  supports  one  way  transformation 
of  S.  sanguis  by  S.  lactis  ENA,  but  not  the  reverse.  Dr.  Talbot  suggested, 
therefore,  that  Scblist  E of  Appendix  A might  appropriately  be  amended  to 
permit  transformation  of  S.  sanguis  by  S.  lytis  ENA.  A new  entry  could 
also  be  added  to  Appendix  E to  permit  transfer  of  a recombinant  plasmid  from 
S.  faecal  is  bo  S.  lactis  by  conjugation.  By  a vote  of  fourteen  in  favor, 
none  opposed,  and  no  eibs  tent  ions,  the  RAC  approved  these  actions. 


XII.  REQUEST  TO  CLONE  SACCHARCMYCES  CEREVISIAE  ENA  IN  SALMONELLA  TYPHIMURIEM 

Dr.  Pinon  introduced  the  request  (tabs  1031,  1035/5,  1039)  of  Drs.  Christopher 
Marvel  and  Edward  Penhoet  of  the  Uhiversity  of  California,  Berkeley,  to  clone 
Saccharomyces  cerevisiae  ENA  in  Salmonella  typhimuriun,  using  a nonnobilizable 
plaamid  (YEpl3). 

Dr.  Pinon  noted  that  S.  typhimuriun  is  a CDC  Class  2 etiological  agent,  but 
the  investigators  wilT  enploy  attenuated  strains.  Furthermore,  ENA  from  S. 
cerevisiae,  a nonpathogen,  will  be  introduced.  Dr.  Pinon  reoommended  that 
the  investigators  be  permitted  to  proceed  under  PI  containment  conditions. 

Dr.  Maas  concurred  and  moved  acceptance  of  the  request.  Dr.  Pinon  seconded 
the  motion. 

Dr.  Abned  asked  why  Drs.  Marvel  and  Penhoet  suggest  they  might  be  willing  to 
erploy  P3  containment  conditions.  Dr.  Landy  said  he  did  not  feel  willingness 
to  employ  high  containment  indicated  the  investigators  have  concerns  on  the 
safety  of  the  experiments,  but  rather  an  eagerness  to  begin  the  research  and 
a willingness  to  work  under  RAC  imposed  conditions. 

Mr.  Thomton  called  the  question.  By  a vote  of  fourteen  in  favor,  none 
opposed,  and  no  abstentions,  RAC  adopted  the  motion  to  permit  Drs.  Marvel  and 
Penhoet  to  proceed  under  Pi  containment  conditions. 
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XIII.  REQUEST  TO  UTILIZE  HEMOPHILUS  PARAINEIIJENZAE  TO  CLCMl  MOLONEY  MURINE 
I£UKEMIA  PROVIRUS 

Dr.  Bems  began  discussion  of  the  proposal  (tabs  1032,  1035/1,  1036)  of 
Dr.  James  W.  Gautsch  of  Scripps  Clinic  and  Research  Foundation  to  clone 
Molcxiey  MuLV  provirus  and  cellular  flanking  regions  in  Hemophilus  para in- 
fluenzae. The  provirus  EWA  and  flanking  regions  will  be  ligated  into  vector 
pRK290,  a plasmid  with  a broad  host  range  in  gram  negative  bacteria.  The 
cloned  plasmid  will  subsequently  be  used  to  infect  NIH  3T3  cells.  Dr.  Bems 
said  the  investigators  wish  to  study  the  effect  of  methylation  of  raiA  on  PNA 
transcription . 

Dr.  Bems  said  |L  parainfluenzae  is  part  of  the  normal  flora  of  the  human 
upper  respiratory  tract.  The  investigators  are  thus  inserting  the  MuLV 
provirus  into  a bacterium  v^ich  could  colonize  a laboratory  worker.  He 
noted,  however,  that  Moloney  MuLV  virus  is  classified  by  the  National  Cancer 
Institute  as  a low  risk  virus.  The  normal  host  is  the  mouse,  and  the  virus 
is  not  known  to  function  in  any  other  organism.  Should  the  reoOTibinant  ENA- 
containing  parainfluenzae  lyse  in  the  respiratory  tract  of  a colonized 
individual,  the  MuLV  EWA  would  be  presented  to  the  cells  of  the  respiratory 
tract  as  uncoated  ES^JA,  not  as  the  whole  virus.  This  is  not  the  optimal 
manner  in  which  to  transfect  cells.  Dr.  Bems  said  that  he  feels  the  risk  is 
miniscule  and  recommended  that  the  experiment  be  permitted  at  the  P2  level  of 
containment. 

Dr.  Goldstein  asked  v^at  the  host  range  of  the  MuLV  virus  was  in  tissue  cul- 
ture. Dr.  Bems  replied  that  MuLV  is  classified  as  an  ecotropic  virus,  i.e., 
mouse-tropic.  Dr.  Goldstein  asked  how  that  classification  was  generated;  was 
the  test  performed  in  tissue  culture  systems  using  whole  virus?  Dr.  Berns 
replied  that  is  was. 

Dr.  Bems  moved  that  the  experiments  be  permitted  at  the  P2  level  of  contain- 
ment. Dr.  McKinney  seconded  the  motion.  By  a vote  of  eleven  in  favor,  none 
opposed,  and  three  abstentions,  the  RAC  adopted  the  motion. 


XIV.  DEVELOPMENT  OF  HOST-VECTOR  SYSTEM  BASED  CN  CORYNEBACTERIUM  GLUTAMICIM 

Dr.  Maas  introduced  the  request  (tabs  1033,  1035/11)  of  Dr.  Daniel  Liberman  of 
the  Massachusetts  Institute  of  Technology.  Dr.  Liberman  requested  containment 
conditions  be  established  for  the  development  of  a host-vector  syston  based  oi 
the  gram  positive  bacteriun  Corynebacterium  glutamicum.  Corynebacterium 
glutamicum  would  be  used  as  the  host;  three  types  of  plasmids  including  hybrid 
plasmids  would  be  tested  for  use  as  vectors.  Dr.  Maas  said  Corynebacteriun 

glutamicum  is  not  a pathogen  and  Pi  containment  should  be  adequate. 

Dr.  Goldstein  asked  if  the  proposed  plasmid  vectors  carry  drug  resistance 
genes.  Dr.  Maas  replied  that  some  did.  Dr.  Goldstein  pointed  out  that 

although  Corynebacterium  glutamicum  is  not  a pathogen,  it  is  related  to  the 

organism  causing  diphtheria. 
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Dr.  Ahmed  ^ls)ced  if  this  proposal  might  violate  a prohibition  in  that  drug 
resistance  traits  would  be  introduced  into  a nonp>athogenic  organism,  which 
might  tremsfer  drug  resistance  traits  to  pathogens.  Dr.  Maas  suggested  that 
use  of  non-con jugative,  poorly-mobilizable  plasmids  could  be  required.  He 
said  this  restriction  would  address  concerns  about  transfer  of  genetic  infor- 
n^tion  from  Oorynebacteritjn  glutamicun  to  pathogenic  Corynebacteria  that 
live  on  the  huran  skin.  Mr.  Thornton  as)^  Dr.  Liberman  to  comment  on  the 
effect  this  restriction  might  have  on  the  project.  Dr.  Liberman  thought 
the  restriction  would  not  seriously  affect  the  protocol. 

Dr.  Maas  moved  approval  of  the  proposal  under  PI  containment  conditions  pro- 
vided that  nonoon jugative,  poorly  mobilizable  plasmids  are  used  as  vectors. 

By  a vote  of  eleven  in  favor,  one  opposed,  and  one  abstention,  RAC  adopted  the 
motion. 

Dr.  Liberman  asked  if  RAC  might  rule  in  general  on  the  use  of  Class  1 agents 
in  the  development  of  novel  host-vector  systems.  Dr.  Talbot  pointed  out  that 
Dr.  Liberman's  request  as  published  in  the  Federal  Register  had  dealt  only 
with  Corynebacteritm  glutamicim;  a more  general  statement  on  all  Class  1 
agents  h^  not  appears  in  the  Federal  Register  and  thus  could  not  be  acted 
on.  Dr.  Talbot  drew  attention  to  the  action  adopted  by  RAC  earlier  in  the 
meeting  concerning  modification  of  Section  III-0-2,  as  this  partially 
2K5dressed  Dr.  Libenrvm's  concern. 


XV.  PROPOSED  USE  OF  CCKTUGATTVE  PIASMID6  TO  TRANSFER  CNA  BETWEEIJ  E.  OOLI,  VIBRIO 
OOLERA,  AND  VIBRIO  HARVEYI 


Dr.  Maas  initiated  discussion  of  the  request  (tabs  1037,  1035/2)  from  Dr.  J.  W. 
Hastings  of  Harvard  University  for  permission  to  clone  Vibrio  harveyi  DNA  in 
E.  ooli  and  in  Vibrio  cholera.  Oonjugation  proficient  plasmids  (e.g.,  pRK290 
derivatives)  would  be  used  to  tremsfer  the  cloned  V.  harveyi  DNA  among  ^ ooli, 
V.  cholera  and  V^  harveyi.  Dr.  Hastings  would  employ  an  ^ ooli  host-vector 
system  to  select  V^  harveyi  bioluninescence  genes.  He  would  subsequently  re- 
turn the  bioliminescence  genes  to  V^  harveyi  by  first  tr6unsferring  the  genes 
from  ^ ooli  to  V^  cholera,  and  t)nen  transferring  the  genes  from  ^ cholera 
to  V^  harveyi.  He  chose  this  method  as  the  frequency  of  plasmid  transfer  from 
E.  coll  bo  V^  harveyi  is  very  low. 

Dr.  Maas  said  V^  cholera  is  classified  by  the  CDC  as  a Class  2 etiological 
agent.  He  suggested  that  the  experiments  be  permitted  at  Pi  containment, 
with  the  exception  of  those  experiments  involving  V^  cholera,  v^ich  would  be 
set  at  P2.  He  so  moved.  Dr.  McKinney  seconded  the  motion. 

Dr.  McGarrity  noted  that  V^  cholera  exchanges  genetic  information  with  ^ coli; 
he  questioned  why  V.  cholera  is  not  included  in  Sublist  A of  Appendix  A. 

Dr.  Talbot  said  SuBTist  A was  originedly  instituted  as  a restrictive  list  and 
inclusion  of  V^  cholera  in  Appendix  A has  not  been  requested. 
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Dr.  McGarrity  asked  v^ether  P2  containment  coiditicais  were  necessary. 

Dr.  Gottesman  pointed  out  that  the  investigator  would  employ  a mobilizable 
■plasmid  v^ich  may  ocxitain  homologous  to  the  cholera  chromosome.  In 
such  a situation  ocaicem  over  the  possible  transfer  of  the  cholera  toxin 
gene  justifies  P2  containment  cOTditions. 

By  a vote  of  ten  in  favor,  none  opposed,  and  three  abstentions  the  RAC  adopted 
Dr.  Maas'  motion. 


XVI.  OCNTAINMENT  CONDITICNS  FXDR  CimiNG  AND  EXPRESSICN  OF  DNA  CODING  FOR 
DiraiHERIA  TOXIN 

Dr.  Gartland  initiated  the  discussion  (tabs  1035/10,  1041)  by  recounting 
the  history  of  the  proposal  submitted  by  Dr.  Jdin  Murphy  of  Harvard  Medical 
School.  Dr.  Gartland  said  Dr.  Murphy  requested  that  RAC,  at  its  ^ril  23-24, 
1981  meeting  (Minutes  of  the  Meeting,  page  28-29),  consider  a proposal  to 
clcxie,  in  coli  K-12,  the  3.9  kb  Bam  restriction  fragment  of  Corynephage 
Beta  carrying  the  diphtheria  toxin  structural  gene.  At  that  meeting,  RAC 
set  containment  for  the  project  at  P4  with  the  experiments  to  be  performed 
in  high  containment  Building  550  at  the  Frederick  Cancer  Research  Center 
(FCRC).  Ihe  NIH  subsequently  accepted  this  recommendation.  Dr.  Gartland 
said  Dr.  Murphy,  in  a letter  dated  July  11,  1981,  now  requested  greater 
flexibility  in  the  setting  of  containment  levels.  Dr.  Murphy  proposed  that 
the  National  Institutes  of  Health  (NIH)  Institutional  Biosafety  Committee 
(IBC)  be  delegated  authority  to  specify  laboratory  and  containment  practices 
for  the  work  to  be  done  in  high  containment  Building  550  at  FCRC. 

Dr.  McKinney  said  that  the  P3  laboratories  in  Building  550  are  served  ky  the 
same  water  supply,  waste  treatment  system,  and  ventilation  system  as  the  P4 
facility.  The  secondary  barriers,  thus,  afford  higher  than  P3  containment. 
They  are  more  than  adequate  to  contain  the  proposed  experiments.  In  addition, 
a precedent  for  lowering  containment  vhen  the  high  risk  portion  of  the  experi- 
ment is  conpleted  was  set  with  the  first  risk  assessment  experiments  performed 
at  FCRC  by  Dr.  Malcolm  Martin.  Dr.  McKinney  suggested  RAC  specify  that  the 
work  be  ocaiducted  in  P3  laboratories  in  Building  550  of  the  Frederick  Cancer 
Research  Center  under  conditions  specified  by  the  local  IBC. 

Dr.  Maas  requested  a clarification  of  the  experimental  protocol.  Dr.  Talbot 
said  Dr.  Murj^y  intends  to  use  Building  550  at  all  times,  but  would  not 
use  the  Class  III  glove  boxes  in  all  experiments.  Dr.  Gottesman  asked 
v^iether  workers,  trained  in  P4  procedures,  would  assist  in  the  experi- 
ments. Dr.  McKinney  replied  that  NIAID  assigns  a permanent,  highly 
conpetent  staff  to  Building  550  to  assist  investigators.  Dr.  Fedoroff 
seccxided  Dr.  McKinney's  motion. 

By  a vote  of  eleven  in  favor,  none  opposed,  and  three  abstentions,  the  RAC 
recommended  that  permission  be  granted  to  clone  in  E.  coli  K-12,  in  high  con- 
tainment Building  550  at  the  Frederick  Cancer  Research  Center,  restriction 
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fragments  of  Corynephage  Beta  ceunrying  the  structural  gene  for  diphtheria 
toxin.  laboratory  practices  and  oontainnent  equipment  are  to  be  specified 
by  the  IBC. 


XVII.  OCNSIDERATICN  OF  F17RJRE  MEETING  EATCS 

Dr.  Gartland's  secretary  will  telephone  all  members  of  the  RAC  to  arrange 
the  date  for  a meeting  in  April  or  May  1982,  subsequent  to  the  next  planned 
meeting  in  January  1982. 


XVIII.  ADJOUPJWENT 


Mr.  Thornton  expressed  his  appreciation  to  the  committee  for  the  fine  manner 
in  which  business  was  conducted.  He  then  adjourned  the  meeting  at  10:30  a.m. , 
September  11,  1981. 


Respectively  submitted 


Rapporteur 


Executive  Secretary 


I hereby  certify  that,  to  the  best  of  my 
knowledge,  the  foregoing  Minutes  and 
Attachments  are  accurate  eind  complete. 


ChairTfBM 

Recombinant  ENA  Advisory  Committee 
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STANFORD  UNIVERSITY 


Dr.  William  Gartland 
Office  of  Recombinant  DNA  Activities 
National  Institutes  of  Health 
Bethesda,  MD  20014 

Dear  Bill, 


I enclose  a proposal  to  be  included  on  the  agenda  for  the  next 


RAC  meeting.  David  Baltimore  and  I should  be  listed  as  co-authors.  In 
my  judgement,  this  constitutes  a major  action  and  therefore  should  be 
listed  in  the  Federal  Register. 


STANFORD.  CALIFORNIA  94305 


DlPARl.Ml.NT  OF  BIOI  OGICAl.  SCIE.SCLS 


February  11,  1981 


Sincerely  yours. 


Allan  Campbell 


AMCrdp 


cc:  David  Baltimore 


Enclosure 
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PHC*>OSAL  TO  OONVERT  THE  NIH  GUIDELINES  INTO  A NON-REGUIATORY  CODE  OF 
STANTARD  PRACTIVE  WD  TO  REDUCE  TOE  RECOMMENDED  CONTAirWENT  IZVELS  FOR  SOME 
EXPERIMEJ7TS 

PROPOSAL 

1)  Section  I-A  of  the  NIH  Guidelines  will  be  replaced  with  the  following: 

"I-A.  Purpose.  TOe  purpose  of  these  Guidelines  is  to  specify  standard 
practices  for  constructing  and  handling  (i)  recombinant  DMA  molecules  and 
(ii)  orgemisms  and  viruses  containing  recombinant  DNA  molecules.  Adherence 
to  these  standards  by  all  laboratories  using  recombinant  CNA  is  reconmended." 

2)  Part  I-C  of  the  NIH  Guidelines  shall  be  eliminated. 

3)  Part  III  of  the  Guidelines  will  be  replaced  with  the  following; 

"Part  III  discusses  experiments  covered  by  the  Guidelines.  TOe  reader 
must  first  consult  Part  I,  v*iere  listings  are  given  of  prohibited  and  exenpt 
experiments. 

"Where  there  are  existing  recommended  physical  containment  levels 
applicable  to  non-recombinant  DNA  experiments  with  either  the  host  or  the 
vector  (such  as  those  specified  by  the  CDC  Guidelines),  recombinant  CNA 
experiments  should  be  carried  out  at  containment  levels  at  least  as  high  as 
those  reconmended  for  non-reocmbinant  CNA  experiments.  Otherwise,  all  non- 
prohibited  experiments  may  be  carried  out  under  conditions  of  Pi  physical 
containment.  As  a general  practice,  investigators  should  use  the  highest 
level  of  biologiceil  containment  (HV3>HV2>HV1 ) which  is  available  and 
appropriate  for  the  purposes  of  the  experiment. 
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"Specific  exceptions  to  the  prohibiticxis  may  be  approved  by  the 
Director,  NIH  (Section  I-D).  The  Director  will  consider  requests  for  excep- 
tions frcxn  individuals,  institutions  or  corporations  regardless  of  v^ether 
the  ^plicant  is  affiliated  with  or  supported  by  NIH.  Such  exceptions  will 
generally  be  approved  for  specified  levels  of  physical  and  biological 
containment. " 

This  will  be  followed  by  a listing  of  those  exceptions  v^ich  are 
presently  authorized  and  the  containment  levels  approved  for  the  excepted 
experiments. 

4)  Part  IV  of  the  NIH  Guidelines  shall  be  eliminated,  with  the  following 
exceptions: 

(a)  Those  definitions  listed  in  Part  IV-C  which  may  be  needed 
clarify  statements  made  elsev^re  in  the  Guidelines  shall  be 
retained. 

(b)  Those  portions  of  Part  IV-E  defining  the  composition  of  RAC 
and  prescribing  rules  for  RAC  procedures  shall  be  retained. 

(c)  The  following  statement  shall  be  added; 

"Each  institution  conducting  or  sponsoring  recombinant 
EWA  research  should  take  responsibility  for  monitoring  its  own 
activities  in  this  area.  Any  unusual  events  that  might  be 
associated  with  the  use  of  recombinant  ENA  molecules  should  be 
reported  to  the  Director,  NIH." 

5)  Section  VI  of  the  Guidelines  will  be  eliminated,  except  for  those 
portions  of  Section  VI-F  relevant  to  the  protecticxi  of  proprietary  infor- 
mation submitted  in  support  of  requests  for  exceptions  from  the  prohibitions. 


[228] 


Attachment  II  - Page  4 


EXPIANATICN  AND  JUSTIFICATION 

The  action  has  tvio  major  effects; 

(A)  It  revokes  the  nandatory  nature  of  the  Guidelines  by  elimin- 
ating those  sections  specifying  regulatory  procedures  and  their  underlying 
organizational  nachinery.  These  Guidelines  would  then  reseiible  the  CDC 
Guidelines  in  setting  standards  and  providing  guidance  rather  than  in  reg- 
ulating the  performance  of  experiments.  This  purpose  is  acccrplished  by 
itoTB  1,  2,  4,  and  5 of  the  proposal. 

Item  5 (elimination  of  most  of  Section  VI)  is  included  because, 
with  the  elimination  of  Section  IV,  conpliance  with  the  Guidelines  will 
effectively  beccme  voluntary  for  cdl  individuals,  regardless  of  NIH  support. 
Special  provision  for  voluntary  compliance  by  individuals  and  institutions 
not  supported  by  NIH  then  becomes  superfluous. 

(B)  It  reduces  the  prescribed  level  of  physical  containment  for 
most  experiments  to  Pi.  This  purpose  is  accomplished  by  iten  3. 

These  two  changes  are  justified  from  the  following  considerations; 

(A)  Elimination  of  Regulatory  Procedures.  Opinions  differ  as  to  the  wisdom 
of  the  actions  and  arguments  which  led  to  the  adoption  of  the  NIH  Guidelines* 
in  1976.  However,  there  is  fairly  general  agre«nent  on  two  points;  (i)  The 
establishment  of  Guidelines  has  had  some  beneficial  effects.  In  particular, 
it  has  raised  the  general  level  of  awareness  among  investigators  and  insti- 
tutions of  the  importance  of  considering  possible  hazards  that  might  arise 
during  microbiological  research,  (ii)  Since  1976,  neither  experimental 
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evidence  nor  solid  theoretical  arguments  have  been  advanced  to  support  the 
position  that  recombinant  ENA  research  poses  any  danger  to  human  health  or 
to  the  integrity  of  the  natural  environment. 

At  this  point,  we  doubt  that  the  beneficial  side  effects  of  con- 
tinued regulation  justify  the  expenditure  of  time  and  money  required  to 
maintain  a regulatory  apparatus  that  has  been  developed  to  protect  society 
frcxn  hazards  that  appear  to  be  non-existent. 

(B)  Reduction  of  Recxxtroended  Containment  Levels.  In  the  absence  of  known 
or  suspected  hazards,  it  seems  unjustified  to  single  out  certain  classes  of 
experiments  as  requiring  elevated  levels  of  physical  containment.  The  cost, 
in  discouraging  variety  and  innovation  and  thereby  limiting  access  to  useful 
knowledge,  is  real,  vAiereas  the  benefit  is  likely  to  be  zero.  The  use  of  Pi 
containment,  together  with  the  highest  available  level  of  biological  contain- 
ment appropriate  to  the  experimental  purpose,  will  keep  the  probability  of 
escape  and  establishment  very  low  without  interfering  with  the  conduct  of  most 
researdi. 

The  prohibitions  remain  in  force.  Although  we  consider  it  unlikely 
that  experiments  in  the  prohibited  categories  will  generate  serious  hazards, 
they  represent  the  one  area  of  the  Guidelines  which  is  addressed  to  risks 
whose  nature  can  be  specified,  and  that  are  in  principle  assessable.  Restruc- 
turing of  some  of  these  categories  aimed  at  delineating  areas  of  real  con- 
cern is  desirable  and  is  currently  underway  in  the  case  of  toxin  genes.  The 
results  of  such  restructuring  would  be  to  define  additional  exceptions  from 
the  prohibitions,  which  would  then  appear  in  Part  III  of  the  Guidelines  as 
amended  by  this  measure. 
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Suwroary  of  Coninittee  Actions , Report  to  RAC 

At  the  April  1981  RAC  meeting,  a vrorking  group  was  established  to  consider 
major  revisions  of  the  recombinant  ENA  Guidelines,  The  working  group, 
appointed  by  RAC  chairman  Ray  Thornton,  consists  of  13  members,  9 of  whom 
were  RAC  members  as  of  June  1980  (2  have  since  ended  their  terms),  2 liaison 
RAC  members,  and  2 other  scientists  who  have  had  long  involvarent  with 
the  recombinant  DNA  issue.  The  list  of  members  is  attached.  The  working 
group  is  chaired  by  Susan  Qottesman.  TVro  meetings  were  held:  one  on 
June  1,  1981,  at  which  8 members  were  present,  and  one  on  July  9,  1981,  at 
which  11  members  were  present.  Minutes  of  both  meetings  are  available. 

There  was  a clear  consensus  by  the  wor)d.ng  group  that  some  major  restruc- 
turing of  the  guidelines  was  appropriate.  There  was  major  disagreement 
about  how  far  such  a revision  should  go.  The  basic  issues  are:  1)  Are 
there  qualitatively  inique  dangers  associated  with  Recombinant  DMA  research? 
and  2)  If  so,  what  response  is  necessary  for  guarding  against  such  hazards; 
is  some  special  procedure  required?  If  there  are  not  qualitatively  unique 
dangers  involved,  are  the  remaining  ris)cs  adequately  addressed  by  already 
existing  procedures  for  dealing  with  research  dangers?  If  not,  should  one 
use  the  recombinant  DNA  issue  to  develop  appropriate  procedures  for  the 
more  general  issues? 

After  an  einalysis  of  the  risks  (detailed  in  the  accompanying  document), 
the  following  genered  conclusions  were  reached: 

1)  Accidental  combinations  of  genes,  rising  out  of  "shotgun"  clorring 
experiments  or  experiments  where  expression  is  not  specifically 
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engineered^  are  extremely  unlikely  to  lead  to  serious  prc±>lems.  In 
nost  organisms,  the  barriers  to  expression  of  foreign  genes,  the  neces- 
sity for  new  enzyme  activities  to  function  as  an  integrated  part  of 
an  existing  pathway,  and  the  selective  disadvantage  of  carrying  recom- 
binant DNA,  will  interfere  with  such  organisms  establishing  themselves 
in  the  envircwment  and  thus  ultimately  with  their  potential  to  cause 
harm.  Therefore,  for  these  experiments,  the  minimal  controls  associated 
with  good  laboratory  practice  should  be  sufficient.  Many  such  experi- 
ments have  already  been  exenpted  ty  the  NIH  from  any  special  procedures. 

2)  A particular  subset  of  experiments  may  pose  some  possibility  of  risk. 

In  these  experiments,  the  expression  of  foreign  functions  may  have  been 
deliberately  increased,  or  normal  functions  will  have  been  engineered 
to  operate  more  efficiently.  While  there  is  no  evidence  that  this  risk 
is  qualitatively  different  from  the  risks  associated  with  other  kinds 
of  genetic  research,  the  end  result  may  be  an  increase  in  virulence, 
host  range,  or  survivability  of  some  pathogens. 

Given  these  conclusions,  the  majority  of  those  present  at  the  July  9 meeting 
supported  a proposal  vrtiich  adepts  the  containment  provisions  of  the  Baltimore- 
Canpbell  proposal,  but  retains  the  mandatory  aspect  of  the  guidelines.  A 
minority  preferred  either  a "voluntary  code  of  practice"  as  stipulated  in 
the  original  Baltimore-Cairpbell  proposal,  or  an  end  to  all  specifications 
for  working  with  recombinant  ENA,  apart  from  those  stipulations  of  "good 
laboratory  practice." 
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The  text  of  the  proposal  as  approved  by  the  subcomnittee,  with  a cortparison 
to  current  (July  1,  1981)  guidelines  is  attached.  In  £K3dition,  an  examin- 
ation of  the  state  of  our  )ov3wledge  about  recombinant  ENA  risks,  to  be 
used  as  a rationale  for  change,  is  attached. 

We  suggest  the  following  procedures;  1)  RAC  consider  and  modify  if  necessary, 
the  working  group's  proposed,  and  the  supporting  rationale  staterent,  2) 

The  modified  proposed,  and  rationale  be  published  in  the  Federal  Register 
and  elsewhere,  if  eppropriate,  for  public  oorment,  3)  All  comments  be 
considered  by  the  working  group  and  recommendations  for  chemge,  based  on 
the  oorranents,  be  made.  The  final  version  should  once  again  be  published 
in  the  Federal  Register.  4)  RAC  take  final  action  on  the  proposal.  This 
might  occur  at  the  January  1982  RAC  meeting,  or  possibly  at  the  following 
meeting,  if  more  time  for  conment  is  considered  necessary. 
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Revision  of  the  July  1^  1981  Guidelines  Pressed  by  Working  Group  on 
Revision  of  the  Guidelines ^ July  9^  1981 

(1)  Section  I-A  of  the  Guidelines  would  be  amended  to  read  as  follows: 

I-A,  Purpose.  The  purpose  of  these  Guidelines  is  to  specify  standard 
practices  for  constructing  and  handling  (i)  reccxnbinant  molecules 
and  (ii)  organisms  and  viruses  containing  recombinant  ENA  molecules. 

(2)  Section  I-D  of  the  Guidelines,  Prohibitions,  would  be  eliminated. 

(3)  Part  III  of  the  Guidelines  would  be  replaced  with  the  following  language: 

Part  III  discusses  experiments  covered  by  the  Guidelines.  The  reader 
should  first  consult  Part  I,  vAiere  exenpt  experiments  are  listed. 

Where  recommended  physical  containment  levels  applicable  to  non-recembinant 
DNA  experiments  exist  for  either  the  host  or  the  vector  (such  as  those 
specified  by  the  CDC  Guidelines,  or  the  USDA  Quarantine  Regulations), 
recombinant  ENA  experiments  should  be  carried  out  at  containment  levels 
at  least  as  high  as  those  recommended  for  non-recombinant  DNA  experiments. 
If  there  is  clear  evidence  that  the  donor  ENA  will  significantly  change 
the  pathogenicity  of  the  host,  the  containment  level  ^propriate  to  the 
anticipated  change  will  be  applied.  Otherwise,  all  experiments  may  be 
carried  out  under  conditions  of  PI  or  Pl-LS  physical  containment. 

(4)  Those  membership  specifications  of  the  IBC  to  be  found  in  Section  IV-D 
of  Section  IV  of  the  Guidelines  would  be  eliminated. 
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Current  Guidelines;  Subcxaimittee  Baltimore-Campbell 

Procedures  Proposal  Proposal 
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Prcxedural  Changes:  IBC  membership  specified  no  specifications  voluntary  system 

for  membership 
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RECOMBINANT  DNA  ADVISORY  OOWITTEE 
WORKING  GROUP  CN  REVISION  OF  TOE  GUIDELINES 
NATIONAL  INSmUTES  OF  HEALTH 


CHAIRMAN 

OCTIESMAN,  SUSAN  K.,  Ph.D. 

Senior  Investigator 
Laboratory  of  Molecular  Biology 
National  Cancer  Institute 
National  Institutes  of  Health 
Bethesda,  Marylemd  20205 
301  496-2095 


ADELBERG,  EDWARD  A. , Ph.D. 
Department  of  Hunan  Genetics 
School  of  Medicine 
Yale  Uhiversity 
New  Haven,  Connecticut  06510 
203  436-0821 


BEPNS,  KEWETH  I.,  Ph.D.,  M.D. 
Chairman 

Department  of  Inmunology 
and  Medical  Microbiology 
University  of  Florida 
College  of  Medicine 
Gainesville,  Florida  32610 
904  392-3311 


GOLDSTEIN,  RICHARD,  Ph.D. 
Associate  Professor 
Department  of  Microbiology 
and  Molecular  Genetics 
Harvard  Medical  School 
Boston,  Massachusetts  02115 
617  732-1911 


HARRIS,  JEAN  L. , M.D. 

Secretary  of  Human  Resources 
Commonwealth  of  Virginia 
Office  of  Governor 
Bost  Office  Box  1475 
Richmond,  Virginia  23219 
804  786-7765 


KING,  PATRICIA  A.,  J.D. 
Georgetown  University 
Law  School 

600  New  Jersey  Avenue,  N.W. 
Washington,  D.C.  20001 
202  624-8213 


LEVINE,  MYRCN  M.,  M.D. 

Director 

Center  for  Vaccine  Development 
Division  of  Infectious  Diseases 
University  of  Maryland 
School  of  Medicine 
Beiltimore,  Maryland  21201 
301  528-7588 


LEKIS,  HERMAN  W.,  Ph.D. 

Senior  Scientist  for 
Recombinant  DNA 
Division  of  Physiology 
National  Science  Foundation 
Washington,  D.C.  20550 
202  357-7647 


MASON,  JAMES  O. , M.D. , Dr.  Ph. 
Executive  Director 
Utah  State  Department  of 
Health 

Bost  Office  Box  2500 
Salt  Lake  City,  Utah  84113 
801  533-6111 
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NIGHTINGALE,  ELENA  O.,  Ph.D. , M.D. 
Senior  Program  Officer 
Institute  of  Medicine 
National  Academy  of  Sciences 
Washington,  D.C.  20418 
202  389-6963 


WILLIAMS,  LUTHER  S. , Ph.D. 
Professor 

Department  of  Biology 
Washington  University 
Campus  Box  1137 
St.  Louis,  Missouri  63130 
314  889-6843 


TOLIN,  SUE  A.,  Ph.D. 

Science  and  Education  Administration 
Cooperative  Research 
U.S.  Department  of  Agriculture 
Washington,  D.C.  20250 
202  447-5741 


ZINDER,  NORTON,  Ph.D. 
Professor 

Rockefeller  University 
1230  York  Avenue 
New  York,  New  York  10021 
212  360-1322 


EXECUTIVE  SECRETARY 

GARTLAND,  WILLIAM  J.,  JR.,  Ph.D. 
Director 

Office  of  Recombinant  ENA  Activities 
National  Institute  of  Allergy  and 
Infectious  Diseases 
National  Institutes  of  Health 
Bethesda,  Maryland  20205 
301  496-6051 
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RBOCMBIWtfn'  DNA  AEVISCPY  COMMITTEE 
AD  HOC  OCNSULTANTS 
Septen*jer  10-11,  1981 


QCnTESMAN,  Susem  K.,  Ph.D. 

Senior  Investigator 
Laboratory  of  Molecular  Biology 
National  Cancer  Institute 
National  Institutes  of  Health 
Bethesda,  ND  20205 
(301)  4%-2095 


ZINDER,  Norton,  Ph.D. 
Professor 

RocJcefeller  Uhiversity 
1230  York  Avenue 
New  York,  New  York  10021 
(212)  360-1322 


I 
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Augrist  24«  1981 


THE  ROCKEFELLER  UNIVERSITY 


1330  YORK  AVENUE  • NEW  YORK,  NEW  YORK  10021 


Dr.  Elizabeth  Milewski 
O.R.D.A.  - NIAID 
National  Institutes  of  Health 
Bethesda,  MD  20205 

Dear  Dr.  Milewski: 


Enclosed  please  find  a document  entitled 


"Further  Recommendations"  from  a sxabset  of  the  Working 
Group  on  Recombinant  DNA  for  distribution  to  RAC. 


Yours  sincerely. 


Norton  D.  Zinder 


Enclosure 
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FXtrthT  R»coein«ndatlon« 


Wa  tha  undaraignad  agraa  vlth  tha  gcnaral  thruat  of  tba 
racoantandations  of  tha  Working  Group  on  Racooblnant  DMA  Culdalinaa. 

In  particular,  wa  aupport  tha  racomnendatlon  that  thoaa  axperlnanta, 
for  which  contalnatant  guldallnaa  ara  ratalnad,  ara  to  confora  to 
good  laboratory  practlca  aa  daacrlbad  In  tha  CX>C  and  APHIS  Quarantlna 
rulaa.  Tha  racoonandatlon  that  abollahaa  the  category  of  prohibited 
axparlnanta  la  aclentlflcally  aound  In  tha  light  of  current  knowledge. 
The  content  of  the  auggaated  containment  guldellnea  followa  from  the 
overall  conclualon  that  raiaarch  with  recombinant  DMA  Impoaaa  no 
Bora  rlak  than  any  other  biological  raaearc^.  The  background  paper 
aaply  docunanta  thla  point. 

Therefore,  wa  find  no  reason  to  retain  tha  Administrative  Gulda- 
IXnas  (Section  ZV) . Tha  spirit  of  tha  Baltlmora>Campbell  resolution 
and,  as  titled.  Its  major  purpose,  was  to  convert  tha  NIH  Regulations 
Into  Guidelines.  Retaining  pages  of  bureaucratic  regulations  for 
what  la  now  perceived  to  require  only  limited  oversight  Is  a waste  of 
time  and  effort,  will  not  add  to  safety  In  any  way,  and  will  be  dis- 
dained as  bureaucratic  capriciousness. 

Edward  A.  Adclberg 
Kenneth  I.  Bams 
Herman  W.  Lewis 
Sue  A.  Tolln 
Norton  D.  Binder 


Given  the  recommendations  for  tha  containment  guidelines  and 
what  would  be  proper  for  the  adnlni strati ve  guidelines,  we  the  under- 
signed conclude  that  special  guidelines  for  recombinant  DNA  are 
totally  unnecessary.  Therefore,  we  further  recommend  that  as  of 
June  23,  19B2  the  NIH  Guidelines  cease  to  exist. 

The  arguments  for  their  retention  are  primarily  social  and 
political/  they  do  not  have  a scientific  base  (see  Background  Paper) . 
Zt  seems  right, at  this  tine,  to  disavow  such  arguments  and  base  our 
conclusions  solely  on  the  scientific  Issues.  RAC  should  reconsnend 
the  abolition  of  the  Guidelines.  Zn  doing  so,  It  should  prepare  a 
strong  statement  of  Its  rationale  to  be  published  In  Science  and 
Nature  as  well  as  the  Tederal  Register.  This  statement  should  also 
contadn  as  recocsnendatlon  the  containment  guidelines  for  recombinant 
DMA  experisients  developed  by  the  Working  Group.  Prepared  as  the  cul- 
mination of  years  of  consideration  and  analysis,  such  a statement 
would  serve  to  inform  both  the  scientific  community  and  the  public  of 
the  safeby  of  research  with  racooblnant  DMA. 


Edward  A.  Adelberg 
Morton  0.  Binder 
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Ray  Thornton's  Statement 
Septernber  10-11,  1981  NIH-RAC  Meeting 

I have  a statement  concerning  our  deliberations  today.  First,  let  me  express 
iiy  great  confidence  in  Dick  Krause,  who  has  been  delegated  responsibility  for 
receiving  recommendations  from  this  advisory  committee.  I have  enjoyed  neny 
opportunities  of  working  with  him,  and  knew  his  scientific  and  professional 
judgment  will  work  to  the  benefit  of  the  people  affected  by  the  actions  of  the 
National  Institutes  of  Health. 

At  the  same  time,  however,  there  can  be  no  adequate  statement  as  to  how  much  we 
will  all  miss  the  wise  counsel  and  leadership  of  Don  Fredrickson  as  we  continue 
to  wrestle  with  the  interaction  of  science  and  society.  Don  has  a great  gift  of 
expressing  clearly,  as  only  an  outstanding  scientist  could,  his  understanding  of 
the  continuing  relationship  between  public  policy  and  science. 

Whenever  either  side  of  this  relationship,  the  public  or  the  scientific  commun- 
ity, invades  the  province  of  the  other  or  disregards  the  proper  irput  of  the 
other  into  decision  making,  the  result  is  at  best  high  levels  of  tension  and 
frustration.  At  worst  there  may  be  attenpts  to  regulate  thought,  as  in  laws 
regarding  what  theories  may  be  taught;  or  just  as  bad,  attenpts  to  eliminate 
irput  from  the  public  as  to  how  scientific  research  should  be  conducted  with 
public  funds. 

May  I ask  your  indulgence  as  I cite  the  first  few  paragraphs  of  the  statement 
I made  in  opening  hearings  on  ENA  research  in  Congress  in  1977.  This  was  at  a 
time  when  legislation  was  being  considered  to  prohibit  or  severely  limit  such 
research. 
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•True  science  always  stands  upon  a frontier.  It  probes  at  the  edges  of  our 
knowledge  and  our  ignorance,  and  we  accept  its  contributions  as  valuable, 
its  continuation  as  a necessity.  Perceived  as  a graducil  extension  of  the 
sphere  of  knowledge,  science  is  accepted  and  praised  as  both  our  benefactor 
and  our  servant. 

■This  is  the  science  with  which  we  are  most  canfortable,  the  science  which 
explains  how  things  work,  v^ich  promises  health,  physical  wellHDeing,  and 
tiBterial  progress. 

"But  the  boundaries  of  the  physical  and  biological  sciences  are  not  so  easily 
contained.  From  time  to  time  we  find  or  come  upon  a field  of  inquiry  which 
fundamentally  challenges  our  concepts  of  life  and  nature,  which  confronts 
us  too  directly  for  our  collective  comfort  or  convenience,  and  yet  intrigues 
us  too  greatly  to  ignore. 

"It  is  on  this  meeting  ground  of  science  and  philosophy  where  man  has  made 
his  greatest  scientific  advances.  It  is  also  here  that  science  has  caused 
its  greatest  strains  upon  our  social,  political,  and  religious  institutions. 

"When  Galileo  offered  the  theory  that  the  Earth  revolves  around  the  Sun,  it 
was  bad  enough  to  his  contenporaries  that  he  committed  scientific  error.  It 
was  worse  that  he  committed  heresy  as  well. 

"Yet  Galileo  probed  only  the  physical  universe.  As  science  has  progressed  and 
transformed  our  lives  in  so  nany  ways,  we  have  rejected  nany  of  the  dogmas  of 
an  earlier  day.... 
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"...  The  scientific  comnunity  often  resolves  its  own  conflicts  more 
easily  than  our  political  conmunity  can  even  understand  them. . . .But 
the  scientific  community  cannot  ignore  the  concerns  of  its  larger 
constituency,  and  Government  cannot  isolate  itself  from  the  science 
that  it  has  encouraged  and  supported. 

"Consideration  of  these  questions  brings  us  face  to  face  with  what  I 
believe  is  one  of  the  most  fundamental  issues  before  policymakers  today; 
the  issue  of  society  interacting  with  science  and  the  determination  of 
the  basic  social  responsibilities  for  the  decision  making  process." 

It  has  been  a source  of  great  personal  satisfaction  to  me  that  my  role  as  Chair- 
man of  the  Science,  Research,  and  Technology  Subccmmittee  slowed  the  rush  toward 
federal  legislation,  and  eventually  led  to  the  acceptance  by  the  Congress  of 
guidelines  pranulgated  by  the  NIH  for  the  conduct  of  experiments  funded  by  the 
public. 

Except  as  required  by  local  legislation,  one  who  does  not  receive  public  money 
for  the  conduct  of  experiments  is  not  affected  in  any  way  by  such  guidelines,  un- 
less by  agreement  such  person  accepts  the  guidelines  on  a voluntary  basis.  But  I 
am  unable  to  accept  the  suggestion  that  a person  conducting  research  with  public 
money  stands  entirely  beyond  the  boundaries  of  public  inquiry. 

I believe  the  public  has  the  right  to  say,  and  to  ensure,  that  no  public  funds 
may  be  spent  in  an  effort  to  construct  drug  resistant  or  toxigenic  microorga- 
nisms. Certainly  the  public  has  the  ri^t  to  ensure  that  such  microorganisms. 
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if  constructed,  should  not  be  released  into  the  environment.  Most  would  also 
agree  that  the  public  has  the  right  to  regulate  under  what  conditions  experiments 
with  hunan  subjects  may  be  conducted. 

•n^ere  is,  in  surmary,  an  ongoing  vital  connection  between  science  and  public 
policy. 

Dr.  Maxine  Singer  recognized  this  before  the  Congressional  Committee  and  said: 

"Scientists  today  recognize  their  responsibility  to  the  public  that 
supports  scientific  wotic  in  the  expectation  that  the  results  will 
have  a significant  positive  irpact  on  society,  lb  describe  the 
scientific  community  of  the  late  twentieth  century  otherwise  is  to 
ignore  or  misunderstand  the  evidence.  Dispute  over  the  best  way  to 
exercise  that  responsibility  must  not  be  confused  with  a negation  of 
it.  The  scientific  coimunity  has  accepted  the  counsel  of  ethicists, 
philosophers,  and  representatives  of  the  public  who  have  long  troubled 
to  point  out  this  responsibility. 

"Scientists  also  accept  the  need  to  restrict  certain  laboratory 
practices  in  order  to  protect  the  safety  and  health  of  laboratory 
workers  and  the  public.  Further,  we  recognize  the  need  to  consider 
possible  hazards  before  large  scale  activity  is  undertaken  and  before 
untoward  events  occur.  But  we  differentiate  between  restrictions  on 
hazardous  or  potentieilly  hazardous  activities  and  restrictions  on 
intellectual  freedom. 
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"For  the  future,  scientists  need  to  continue,  together  with  federal 
and  local  governments,  to  evolve  policies  that  offer  protection  from 
potential  hazards  and  preserve  opportunities  for  discovery  and 
developnent  of  safe  and  desirable  applications.  Scientists  must 
share  their  insights  into  the  nature  of  living  things  with  increasing 
numbers  of  people  so  that  debate  can  be  predicated  on  understanding 
rather  than  fear.  In  order  to  counteract  the  growing  pessimism 
about  the  nature  of  knowledge,  the  prefer  separation  of  science  from 
technology  must  be  made  and,  in  the  continuing  dialog,  the  distinct 
values  and  prc±)lems  inherent  in  each  must  be  carefully  articulated. 

Finally  if  scientists  commit  themselves  to  their  unique  opportunities 
to  serve  as  an  early  warning  system,  society  can  progress  with  prudence 
and  caution  as  scientific  knowledge  grows." 

In  the  Recombinant  DNA  Advisory  Committee,  an  effort  has  been  made  to  allow  the 
public  to  have  an  irput  into  recommendations  v^ich  affect  not  only  science,  but 
the  public  as  well,  without  unduly  restricting  the  research  v^ich  the  public 
interest  requires  that  we  pursue. 

The  argument  that  guidelines  for  the  conduct  of  publicly  funded  research  are  not 
needed  because  nothing  more  dangerous  than  now  exists  may  be  developed  by  this 
technology  is  beguiling,  but  false  chi  two  counts: 

First,  hunan  experience  has  shown  that  any  tool  powerful  enough  to  produce  good 
results  of  sufficient  iirportance  to  shake  Wall  Street  and  offer  hope  of  treating 
diabetes  is  also  powerful  enough,  wrongly  used,  to  produce  bad  results  of  equal 
consequence . 
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Seocxtd,  even  accepting  the  assunpticxi,  with  which  I disagree,  that  nothing  other 
than  beneficial  results  nay  stem  fron  this  research,  it  does  not  follow  that  the 
public  thereby  loses  its  interest  in  having  suitable  guidelines  for  the  expendi- 
ture of  public  funds. 

Such  guidelines  might  indeed  need  to  be  more  carefully  drawn,  and  perhaps  should 
extend  to  all  publicly  funded  research  which  nay  raise  issues  of  the  kind  involved 
here. 

Even  if  no  additional  increment  of  danger  exists,  it  does  not  follow  that  danger- 
ous or  ethically  or  socially  offensive  experiments,  with  or  without  the  technology 
involved  here,  should  be  conducted  free  of  any  guidelines  except  standards  of  good 
laboratory  practices. 

I am  surprised  to  hear  suggestions  that  because  many  of  the  unanswered  questions 
relating  to  experiments  in  this  field  are  political  and  social  questions,  that  the 
guidelines  have  no  further  reason  for  existence.  I doubt  that  the  public  will 
long  remain  edoof  from  decision  nraking  concerning  the  expenditure  of  public  funds, 
whatever  the  purpose  of  those  expenditures  nay  be.  If  the  possibility  for  inter- 
action of  science  and  public  members  as  afforded  by  this  conmittee  is  ended,  some 
other  mechanism  for  that  input  will  be  developed. 

I believe  the  recottrendation  that  the  nature  of  the  guidelines  be  downgraded  to  a 
sijiple  statement  of  good  laboratory  practices,  raises  issues  as  serious  - though 
opposite  from  - the  ones  considered  by  Congress  several  years  ago. 

In  ray  view,  the  orderly  progression  of  our  recommendations  to  the  Director,  vho 
has  steadily  eased  the  difficulties  of  performing  experiments  as  rapidly  as  the 
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consequences  of  that  work  may  be  evaluated,  has  been  a useful  exairple  of  the 
public  working  together  with  science  to  attain  mutual  goals. 

I make  this  rather  long  statement  in  order  to  establish,  for  the  record,  my  posi- 
tion with  regard  to  the  issue  which  the  committee  is  considering,  and  to  offer  my 
views  as  to  how  we  should  proceed. 


GPO  sas-sss 
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DEPARTMENT  OF  HEALTH  AND 
HUMAN  SERVICES 

National  Institutes  of  Health 

Recombinant  DNA  Research;  Actions 
Under  GuideUnes 

AGENCY;  National  Institutes  of  Health. 
PHS,  HHS. 

action:  Notice  of  actions  under  NIH 
Guidelines  for  Research  Involving 
Recombinant  DNA  Molecules. 

summary:  This  notice  sets  forth  actions 
taken  by  the  Director,  NIAID,  by 
authority  of  the  Director,  NIH,  under  the 
1981  Guidelines  for  Research  Involving 
Recombinant  DNA  Molecules  (46  FR 
34462). 

EFFECTIVE  DATE:  October  30, 1981. 

FOR  FURTHER  INFORMATION  CONTACT: 

Additional  information  can  be  obtained 
from  Dr.  William  J.  Gartland,  Office  of 
Recombinant  DNA  Activities  (ORDA). 
National  Institutes  of  Health.  Bethesda. 
Maryland  20205  (301)  496-6051. 
SUPPLEMENTARY  INFORMATION:  I am 
promulgating  today  several  major 
actions  under  the  NIH  Guidelines  for 
Research  Involving  Recombinant  DNA 
Molecules.  These  proposed  actions  were 
published  for  comment  in  the  Federal 
Register  of  August  4, 1981,  and  reviewed 
and  recommended  for  approval  by  the 
Recombinant  DNA  Advisory  Committee 
(RAC)  at  its  meeting  on  September  10- 
11, 1981.  In  accordance  with  Section  IV- 
E-l-b  of  the  NIH  Guidelines,  I find  that 
these  actions  comply  with  the 
Guidelines  and  present  no  significant 
risk  to  health  or  the  environment. 

Part  I of  this  announcement  provides 
background  information  on  the  actions. 

Part  II  provides  a summary  of  the 
major  actions. 

L Decisions  On  Actions  Under 
Guidelines 

A.  Modification  of  Section  UI-0-2  of  the 
Guidelines 

Dr.  Michael  j.  Ross  of  Genentech,  Inc., 
in  a letter  dated  fuly  10, 1981,  requested 
that  the  RAC  evaluate  a proposal  to 
amend  Section  III-B-^3  of  the  Guidelines. 
Section  III-B-3  currently  specifies  that 
the  Director,  NIH,  using  a case-by-case 
review  process,  may  set  containment 
levels  for  certain  experiments  involving 
non-HVl  host-vector  systems.  Dr.  Ross 
proposed  that  a provision  be  added  to 
this  language.  The  provision  would 
permit  cloning  of  DN.4.  from  any 
nonpathogenic  species  into 
nonpathogenic  lower  eukaryotes  at  the 
P3  level  of  containment;  closing  of  DNA 
from  any  nonpathogenic  species  into 
nonpathogenic  prokaryotes  would  be 


allowed  at  the  P2  level  of  contaimnent. 
Data  supporting  the  contention  that  the 
donor  and  recipient  are  nonpathogenic 
would  be  submitted  to  the  local  IBC. 

An  announcement  of  Dr.  Ross’ 
proposal  appeared  in  the  Federal 
Register  of  August  4, 1981  (46  FR  39771). 
During  the  thirty  day  comment  period, 
no  comments  were  received. 

The  RAC  evaluated  Dr.  Ross’  proposal 
at  the  September  10-11, 1981  meeting. 
During  the  discussion,  it  was  noted  that 
Section  IU-B-3  deals  only  with 
prokaryotic  host-vector  systems.  Dr. 
Ross’  proposal  includes  the  cloning  of 
DNA  into  nonpathogenic  prokaryotes 
and  also  lower  eukaryotes.  It  was 
pointed  put  that  Section  UI-0-2  could  be 
modified  to  accommodate  the  proposal 
including  both  prokaryotes  and  lower 
eukaryotes.  RAC  recommended 
approval  of  the  proposal  by  a vote  of 
twelve  in  favor,  none  opposed,  with  no 
abstentions,  with  NIH  to  modify  the 
appropriate  section  of  the  Guidelines. 

I accept  this  recommendation  and  the 
following  wording  is  substituted  for 
Section  IU-0-2:  “UI-0-2.  Experiments 
Involving  Nonpathogenic  Prokaryotic 
and  Lower  Eukaryotic  Host-Vector 
Systems.  DNA  from  any  species 
nonpathogenic  for  man,  animal,  or 
plants  may  be  cloned  into  lower 
eukaryotes  nonpathogenic  for  man. 
animal,  or  plants  at  the  P3  level  of 
containment  [2A].  DNA  from  any 
species  nonpathogenic  for  man,  animaL 
or  plants  may  be  cloned  into 
prokaryotes  nonpathogenic  for  man. 
animals,  or  plants  at  the  P2  level  of 
containment  [2A],  Data  supporting  the 
contention  that  the  donor  and  recipient 
are  nonpathogenic  must  be  submitted  to 
the  local  IBC.  Lower  levels  of  physical 
containment  may  be  assigned  by  ORDA 
on  a case-by-case  basis  for  specific 
donor-recipient  combinations  (see 
Section  IV-E-l-b-(3)-{h)).’’ 

B.  Proposed  Amendment  of  III-C-2-a 
and  lU-C-7-c  of  the  Guidelines 

In  a letter  dated  April  27,  1981,  Dr, 

Lois  Miller  of  the  Universtiy  of  Idaho. 
Moscow,  Idaho,  submitted  a proposal  to 
revise  Section  llI-C-2-a  and  to  add  a 
new  section.  !II-C-7-c,  to  the 
Guidelines. 

The  proposed  revision  of  Section  III- 
C-2-a  which  involves  experiments  with 
invertebrate  viral  vectors  appeared  as 
follows  in  the  Federal  Register  of  August 
4, 1981  (46  FR  39771): 

“III-C-2.  Invertebrate  Host-Vector 
Systems. 

“III-C-2-a.  Invertebrate  Viral  Vectors. 
Experiments  involving  invertebrate 
virus  vectors  can  be  done  as  follows: 

“IE-C-2-a-{l).  Recombinant  DNA 
molecules  containing  no  more  than  two- 


thirds  of  the  genome  of  any  invertebrate 
virus  [all  viruses  from  a single  family 
(36)  being  considered  identical  (50)]  may 
be  propagated  and  maintained  in  cells  in 
tissue  culture  using  PI  containment.  For 
such  experiments,  it  must  be  shown  that 
the  ceils  lack  helper  virus  for  the 
specific  Families  of  defective  viruses 
being  used.  The  DMA  may  contain 
fragments  of  the  genomes  of  viruses 
from  more  than  one  Family  but  each 
fragment  must  be  less  than  two-thirds  of 
a genome. 

’TU-C-2-a-(2).  Recombinants  with 
less  dian  two-thirds  of  the  genome  of 
any  invertebrate  virus  may  be  rescued 
with  helper  virus  using  P2  containment 
unless  it  is  classified  by  the  GDC  as  a 
class  3 agent  (1)  in  which  case  P3 
containment  is  required. 

“III-C-2-a-(3).  ^periments  involving 
the  use  of  other  whole  or  defective  virus 
genomes  to  propagate  DNA  sequences 
from  prokaryotic  or  eukaryotic 
organisms  (and  viruses),  or  as  vectors  to 
transform  nonpermissive  cells,  will  be 
evaluated  by  NIH  on  a case-by-case 
basis  [45]  and  will  be  conducted  under 
the  prescribed  physical  and  biological 
containment  conditions.  (See  Section 
IV-E-l-b-(3)-(c).) 

“NTH  will  also  review  on  a case-by- 
case basis  [45]  all  experiments  involving 
the  use  of  virus  vectors  in  animals  and 
will  prescribe  the  physical  and 
biological  containment  conditions 
appropriate  for  such  studies.  (See 
Section  IV-E-l-b-(3)-(c).)’’ 

Dr.  Miller  also  proposed  that  a new 
Section  III-C-7-c  be  added  to  the 
Guidelines  as  follows: 

“IIl-C-7-c.  Transfer  to  Invertebrates. 
DNA  from  any  non-prohibited  source 
[Section  I-D],  except  for  greater  than 
one  quarter  of  a eukaryotic  viral 
genome,  which  has  been  cloned  and 
propagated  in  fi  call  K-12,  may  be 
transferred  with  the  E.  call  vector  used 
for  cloning  to  any  eukaryotic  cells  in 
culture  or  to  any  invertebrate  organism 
and  propagated  under  conditions  of 
physical  containment  comparable  to  PI 
and  appropriate  to  the  organism  under 
study  (2A).  Transfers  to  any  other  host 
will  be  considered  by  the  RAC  on  a 
case-by-case  basis  (45).’’ 

No  comments  were  received  on  these 
proposals.  The  RAC  discussed  the 
proposed  changes  in  the  Guidelines  and 
noted  that  they  were  similar  to  those 
already  pertaining  to  the  use  of 
vertebrate  viruses  as  vectors.  It  was 
noted  that  Dr.  Miller  argues  that 
employing  invertebrate  viral  vectors 
poses  no  greater  safety  problems  than 
working  with  vertebrate  viral  vectors. 
'The  RAC  agreed  that  the  suggested 
changes  would  be  consistent  with  the 
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current  sections  dealing  with  the  use  of 
vertebrate  viral  vectors. 

By  a vote  of  eleven  in  favor,  none 
opposed,  with  five  abstentions,  the  RAC 
recommended  approval  of  Dr.  Miller's 
proposal. 

I accept  this  recommendation  and  the 
necessary  changes  and  additions  to  the 
Guidelines  have  been  made. 

C.  Amendment  of  Section  I-D-6  and 
Appendix  C of  the  Guidelines 

Dr.  Irvii^  Johnson  of  Eli  Lilly  and 
Company  m a letter  dated  July  20, 1981, 
requested  that  Section  I-D^  of  the 
Guidelines,  which  prohibits  certain 
large-scale  recombinant  DNA 
experiments,  be  amended  to  read  as 
follows  (new  text  in  italics): 

“I-D-6.  Large-scale  requirements  [e.g., 
more  than  10  liters  of  culture)  with 
organisms  conatining  recombinant 
DNAs  other  than  those  listed  in 
Appendix  C,  Paragraphs  2,  3,  and  4 of 
the  Guidelines,  unless  the  recombinant 
DNAs  are  rigorously  characterized  and 
the  absence  of  harmful  sequences 
established  (3).  (See  Section  IV-E-l-b- 
(3)-{d).]" 

Modifications  of  Appendix  C would 
be  necessitated  by  adoption  of  the 
proposal,  and  Dr.  Johnson  proposed 
mo^ication  to  specify  that  these  large- 
scale  experiments  would  require  IBC 
review  and  approval. 

Dr.  Johnson  said  that  the  RAC  has 
already  accepted  the  principle  that  no 
increased  risk  results  from  increased 
volume  and  that  special  RAC  review  of 
large-scale  experiments  involving  host- 
vector  systems  currently  exempted  by 
Appendix  C is  not  necessary.  He 
submitted  that  large-scale  fermentation 
expertise  is  found  primarily  in  the  local 
IBC  and  that  responsibility  for 
protection  of  workers  and  the 
environment  should  rest  with  the  local 

me. 

The  proposal  was  published  for  public 
comment  in  the  August  4. 1981,  Federal 
Register  (46  FR  39771).  No  comments 
were  received  on  the  proposal  prior  to 
the  RAC  meeting. 

Dr.  Johnson's  request  was  discussed 
at  the  September  10-11, 1981,  RAC 
meeting.  At  the  meeting.  Dr.  Susan 
Wright  submitted  a letter  opposing  Dr. 
Johnson's  proposal  and  submitted  a 
report  entitled  “Hazards  Involved  in  the 
Industrial  Use  of  Micro-Organisms" 
prepared  for  the  Commission  of  the 
European  Communities. 

One  RAC  reviewer  discussed  Dr. 
Wright's  letter  point  by  point  and 
summarized  major  points  in  the  EEC 
report.  He  stated  that  he  believes  the 
EEC  report  supports  Dr.  Johnson's 
proposal  more  than  Dr.  Wright's 
position.  The  RAC  reviewers  concluded 


that  the  potential  environmental 
problems  associated  with  the  use  of 
well-characterized  organisms  in  large- 
scale  recombinant  DNA  production 
processes  appear  to  be  similar  to  those 
associated  with  non-recombinant  DNA 
large-scale  fermentations  which 
industry  has  been  performing  with  an 
excellent  safety  record.  It  was  pointed 
out  that  economic  considerations 
necessitate  strong  quality  control 
procedures. 

RAC  concluded  that  Dr.  Johnson's 
proposed  modification  would  benefit  the 
public  by  facilitating  the  industrial 
development  and  production  of  useful 
products.  Thus,  by  a vote  of  eleven  in 
favor,  two  opposed,  with  one  abstention, 
RAC  recommended  the  proposal. 

I accept  this  recommendation. 

Section  I-D-6  is  amended  to  read  as 
follows: 

“I-D-6.  Large-scale  experiments  [e.g., 
more  than  10  liters  of  culture]  with 
organisms  containing  recombinant 
DNAs  other  than  those  listed  in 
Appendix  C,  Sections  2,  3,  and  4 of  the 
Guidelines,  unless  the  recombinant 
DNAs  are  rigorously  characterized  and 
the  absence  of  harmful  sequences 
established.  (3).  [See  Section  IV-E-l-b- 
(3)-(d)]'' 

The  text  in  Appendix  C dealing  with 
large-scale  experiments  (Sections  2,  3, 
and  4)  will  be  replaced  with  the 
following: 

“Large-scale  experiments  (e.g.,  more 
than  10  liters  of  culture)  require  prior 
IBC  review  and  approval." 

D.  Cloning  of  Subgenomic  Segments  of 
Rift  Valley  Fever  Virus 

In  a letter  dated  July  7, 1981,  Dr. 
Charles  Muscoplat  of^olecular 
Genetics,  Inc.,  Minnetonka.  Minnesota, 
requested  permission  to  clone 
subgenomic  segments  of  the  Rift  Valley 
Fever  Virus  for  the  development  of  a 
vaccine.  A notice  concerning  this 
request  appeared  in  the  Federal  Register 
of  August  4, 1981,  (46  FR  39771).  No 
comments  were  received  on  the 
proposal. 

'Hie  RAC  discussed  this  proposal  at 
its  September  10-11, 1981  meeting.  It 
was  noted  that  Rift  Valley  Fever  Vims, 
a member  of  the  Bunyaviridae  family  of 
vimses,  is  classified  as  a restricted 
agent  by  the  Department  of  Agriculture 
since  it  produces  a contagious  disease 
both  of  cattle  and  sheep,  and  can  be 
transmitted  to  man.  It  periodically 
causes  disease  epidemics  especially  in 
North  Ahica,  Asia,  and  other  parts  of 
the  world.  Transmission  is  by  insects. 

Molecular  Genetics,  Inc.,  in  a joint 
project  with  the  U.S.  Army  Medical 
Research  Institute  of  Infectious 
Diseases,  proposes  to  clone  a purified 


subgenomic  segment.  Since  the  vims 
consists  of  a negative,  segmented  single 
stranded  RNA,  cloning  of  the  segment 
encoding  the  antigenic  component  poses 
no  risk  of  infectivity.  Further,  it  was 
noted  that  Molecular  Genetics  would  be 
cloning  the  M segments  of  the  RNA  in 
an  E.  coli  K-12  host-vector  system  only 
after  rigorous  safety  testing  for 
infectivity  was  performed  by  the  Army 
Medical  Research  Institute.  The  RAC 
voted  to  approve  the  requested 
experiments  to  be  performed  at  PI 
physical  containment  with  the 
restriction  that  the  work  be  performed  in 
a laboratory  where  no  other 
bunyavimses  are  used.  In  addition,  it 
was  stipulated  that  the  “snap  back” 
procedure  be  employed  for  generating 
the  DNA.  This  assures  that  a complete 
viral  genome  could  not  be  formed.  The 
vote  was  sixteen  in  favor,  none 
opposed,  with  two  abstentions. 

I accept  this  recommendation,  and 
text  has  been  added  to  Appendix  E of 
the  Guidelines  indicating  this  action. 

E.  Proposed  Exemption  for 
Streptococcus  Pyogenes  and 
Streptococcus  Sanguis 

A request  submitted  by  Dr.  Joseph 
Ferretti  of  the  University  of  Oklahoma 
Health  Sciences  Center  that 
Streptococcus  pyogenes  and 
Streptococcus  sanguis  be  considered  as 
natural  exchangers  of  DNA  under  the 
exemption  category  of  Section  I-E-4  and 
Appendix  A of  the  Guidelines  was 
considered  by  the  RAC  at  its  September 
10-11, 1981  meeting.  This  proposal  was 
published  for  comment  in  the  Federal 
Register  of  August  4, 1981  (46  FR  39771). 
No  comments  were  received  on  the 
proposal. 

The  evidence  presented  by  the 
investigator  demonstrating  exchange  of 
genetic  information  in  both  directions  by 
natural  physiological  processes  was 
considel^d  by  the  RAC.  On  the  basis  of 
the  experimental  evidence,  the  RAC 
recommended  by  a vote  of  fourteen  in 
favor,  none  opposed,  with  no 
abstentions  that  the  request  be 
approved. 

I accept  this  recommendation  and 
Streptococcus  pyogenes  has  been  added 
to  sublist  F of  Appendix  A. 

F.  Request  To  Include  Streptococcus 
Lactis  in  a Sublist  of  Appendix  A and  to 
Permit  Transfer  of  a Recombinant 
Plasmid  From  S.  Faecalis  to  S.  Lactis 

Dr.  Larry  McKay  of  the  University  of 
Minnesota  submitted  a request  for 
permission  to  allow  the  one  way 
transfer  of  Streptococcus  lactis  DNA 
into  5.  sanguis,  and  that  these  strains  be 
included  in  the  exemption  category  of 
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Appendix  A on  the  baeis  that  they 
exchange  genetic  information  by  known 
physiological  processes.  The  second 
part  of  Dr.  McKay’s  proposal  involves 
permission  for  the  transfer  of  a 
recombinant  plasmid  from  5.  faecalis  to 
S,  iacth. 

This  proposal  was  published  in  the 
Federal  Regteter  of  August  4, 19S1  (46  FR 
39770),  and  no  comments  were  received 
on  the  proposal. 

The  RAC  recommended  approval  of 
these  requests  by  a vote  of  fourteen  in 
favor,  none  opposed,  with  no 
abstentions. 

I accept  this  recommendation. 
Streptococcus  lactis  has  been  added  to. 
Sublist  E,  Appendix  A,  as  follows: 

"Sublist  E. 

“One  way  transfer  of  Streptococcus 
mutans  or  Streptococcus  lactis  DNA 
into  Streptococcus  sanguis. " 

A new  entry,  item  37,  is  added  to 
Appendix  E as  follows: 

“37.  Permission  is  given  to  transfer  a 
recombinant  lactose  plasmid  from 
Streptococcus  faecalis  io  S.  lactis  by 
conjugation.” 

G.  Cloning  of  Saccharomyces 
Cerevisiae  DNA  in  Salmonella 
Typhimurium 

Drs.  Christopher  Marvel  emd  Edward 
Penhoet  of  the  University  of  California, 
Berkeley,  in  a letter  dated  July  8, 1981, 
requested  permission  to  clone 
Saccharomyces  cerevisiae  DNA  in 
Salmonella  typhimurium  using  the 
plasmid,  YEpl3.  The  principal 
investigators  wish  to  utilize  an 
attenuated  laboratory  strain  of 
Salmonella  typhimurium  to  screen  for 
the  yeast  pseudouridine  synthetase 
gene.  After  screening,  the  selected 
plasmids  will  be  maintained  in  an  E.  coli 
host. 

A Federal  Register  announcement  of 
the  proposed  experiments  appeared  on 
August  4, 1981  (46  FR  39771).  During  the 
comment  period,  no  comments  were 
received. 

The  RAC  discussed  this  proposal  at 
the  September  10-11, 1981  meeting.  As 
the  Salmonella  strains  to  be  employed 
are  attenuated  laboratory  strains,  it  was 
suggested  that  Pi  physical  containment 
conditions  are  adequate.  By  a vote  of 
fourteen  in  favor,  none  opposed  with  no 
abstentions,  RAC  recommended  that  the 
experiments  be  permitted  at  the  PI  level 
of  containment. 

I accept  this  recommendation  and  a 
new  item,  number  38.  has  been  added  to 
Appendix  £: 

“38.  Attenuated  laboratory  strains  of 
Salmonella  typhimurium  may  be  used 
under  Pi  physical  containment 
conditions  to  screen  for  the 
Saccharomyces  cerevisiae 


pseudouridine  synthetase  gene.  The 
plasmid  YEpl3  will  be  employed  as  the 
vector.” 

H.  Request  To  Utilize  Haemophilus 
Parainfluenzae  to  Clone  Moloney 
Murine  Leukemia  Pro  virus 

The  RAC  at  its  September  16-11, 1961, 
meeting  considered  a proposal  from  Dr. 
James  Gautsch  of  the  Sciipps  Clinic  and 
Research  Foundation,  La  Jolla, 

California,  to  introduce  Moloney  MuLV 
provirul  DNA  and  flanking  mouse  DNA 
into  Haemophilus  parainfluenzae 
employing  a plasmid  cloning  vector  with 
a broad  host  range  in  gram  negative 
bacteria.  The  recombinant  viral  DNA 
would  be  subsequently  used  to  transfect 
mouse  cells  in  culture.  Notice  of  this 
request  appeared  in  the  Federal  Register 
of  August  4, 1981  (46  FR  39770).  During 
the  comment  period,  no  responses  wele 
received. 

The  RAC  discussed  this  request  at  its 
September  16-11, 1981  meeting.  It  was 
noted  that  H.  parainfluenzae  is  not 
considered  a pathogen.  Also,  Moloney- 
MuLV  virus  can  only  infect  mouse  or  rat 
cells,  and  not  human  cells;  the  virus  is 
classiHed  as  a low-risk  oncogenic  virus. 
The  RAC  by  a vote  of  eleven  in  favor, 
none  opposed,  with  three  abstentions 
recommended  approval  of  the  proposed 
experiments  at  ^e  P2  level  of  physical 
containment. 

I accept  this  recommendation  and  text 
has  been  added  to  Appendix  E of  the 
Guidelines,  as  follows: 

“39.  Permission  is  granted  to  clone  in 
Haemophilus  parainfluenzae  Moloney 
murine  leukemia  provirus  and  mouse 
cellular  flanking  sequences  employing 
the  plasmid  cloning  vector,  pRK290, 
under  P2  containment  conditions.” 

I.  Request  for  Development  of  a New 
Host-  Vector  System  Based  on^ 
Corynebaderium  Glutamicum 

A request  of  Dr.  Daniel  Liberman, 
Massachusetts  Institute  of  Technology, 
for  an  evaluation  of  the  containment 
conditions  for  development  of  a new 
host-vector  system  based  on  a gram 
positive  bacterium  Corynebacterium 
glutamicum  as  host  was  considered  by 
the  RAC  at  its  September  10-11, 1981 
meeting.  A notice  of  the  proposal 
appeared  in  the  Federal  Register  of 
August  4, 1981.  No  comments  were 
received  on  the  proposal. 

Three  possible  types  of  vectors, 
including  hybrid  plasmids  were 
proposed  to  be  used  with  the  new 
cloning  host.  It  was  noted  during  the 
RAC  discussion  that  this  organism  is  a 
nonpathogen  and  is  employed  in  the 
conunercial  production  of  amino  acids. 

A motion  to  approve  the  request  at  the 
Pi  level  of  contaiiunent  provided  that 


non-conjugative  poorly  mobilizable 
plasmids  are  used  was  passed  by  a vote 
of  eleven  in  favor,  one  opposed,  with 
one  abstention. 

1 accept  this  recommendation  and  text 
has  been  added  to  Appendix  E of  the 
Guidelines. 

J.  Use  of  Confugative  Plasmids  To 
Transfer  DNA  Between  Escherichia 
Coli,  Vibrio  Cholera,  and  Vibrio 
Harveyi 

Dr.  J.  W,  Hastings  of  Harvard 
University  requested  permission  to 
move  vibrio  harveyi  DNA  cloned  in 
Escherichia  coli  K-12  to  Vibrio  cholera 
and  then  to  Vibrio  harveyi.  The 
investigator  hopes  to  develop  a system 
of  genetic  manipulation  in  V.  harveyi  in 
order  to  clone  the  luminescence  gene(s). 

A notice  of  this  proposal  appeared  la 
the  Federal  Register  of  August  4, 1981 
(46  FR  39771),  for  public  comment 
During  the  comment  period,  no 
comments  were  received. 

The  RAC  discussed  the  proposal  at 
the  September  10-11, 1981  meeting.  At 
the  meeting,  it  was  noted  that  the 
investigators  hoped  to  enrich  for  an 
intermediate  “donor”  strain  (V.  cholera) 
which,  under  standard  culture 
conditions,  can  mobilize  plasmid  DNA 
into  V.  harveyi  at  a significantly  higher 
frequency  than  can  be  obtained  by 
direct  mating  of  V.  harveyi  with  E.  coil. 
As  Vibrio  cholera  is  a CDC  class  2 
organism,  RAC  felt  it  was  appropriate  to 
require  use  of  P2  physical  containment 
conditions  for  those  experiments 
utilizing  V.  cholera  as  die  intermediate 
“donor”  strain.  Hie  other  described 
experiments  could  proceed  under  PI 
containment  conditions.  By  a vote  of  ten 
in  favor,  none  opposed,  with  three 
abstentions,  RAC  recommended  that  the 
requests  be  approved. 

I accept  this  recommendation.  A new 
item,  number  41,  has  been  added  to 
Appendix  E as  follows: 

“41.  Vibrio  harveyi  DNA  may  be 
cloned  in  Vibrio  cholera;  plasmids  may 
be  used  to  transfer  the  cloned  V. 
harveyi  DNA  between  E.  coli  K-12,  V, 
cholera  and  V.  harveyi.  P2  physical 
containment  conditions  are  required  for 
those  experiments  involving  V.  cholera. 
PI  containment  conditions  may  be  used 
for  other  phases  of  the  project.” 

K.  Containment  Conditions  for  Cloning 
and  Expression  of  DNA  coding  for 
Diphtheria  Toxin 

At  the  April  1981  RAC  meeting,  Dr^ 
John  Murphy  of  Harvard  University  was 
given  permission  to  clone  in  E.  coli  K- 
12,  under  P4  containment  conditions, 
restriction  fragments  of  Corynephage 
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Beta  carrying  the  structural  gene  for 
diphdieria  toxin. 

In  a letter  dated  July  II,  1981,  Dr. 
Murphy  requested  clarification  on  how 
the  high  containment  facility  located  at 
Frederick.  Mayland  was  to  be  used, 
j Could  he  be  permitted  to  carry  out  the 
: experiments  within  the  P4  facility  using 
laboratory  practices,  equipment,  and 
containment  conditions  specified  by  the 
I NIH  Biosafety  Committee  (IBC),  which 
j did  not  necessarily  involve  fuH  P4 
I containment?  Or.  Murphy's  request  was 
. published  for  comment  in  the  August  4, 
j 1961  Federal  Register  (46  FR  39771).  No 
comments  were  received  on  the  request 
The  RAC  discussed  the  issue  at  its 
September  10-11, 1981  meeting.  During 
I the  discussion,  it  was  noted  that 
Building  550  at  the  Frederick  Cancer 
Resear^  Center  possesses  full  P4 
containment  barriers.  The  RAC  judged 
that  it  would  be  appropriate  for  the  local 
IBC  to  specify  containment  conditions 
within  the  facility,  rather  than  requiring 
P4  contaiiunent  for  all  phases  of  the 
work.  The  experimenta  however,  must 
be  confined  to  DCRC  Building  550.  By  a 
vote  of  eleven  in  favor,  none  opposed, 
with  three  abstentions,  RAC 
recommended  that  the  IBC  be  permitted 
to  specify  containment  conditions  for 
Dr.  Murphy's  experiments  within 
Building  550  at  the  Frederick  Cancer 
Resear^  Center. 

I accept  this  recommendation.  Item  30 
in  Appendix  E is  modified  as  follows: 
"30.  Permission  is  granted  to  clone  in 
E.  coli  K-12.  in  high  containment 
building  550  at  the  Frederick  Cancer 
Research  Center,  restriction  fragments 
of  Corynephage  Beta  carrying  the 
structural  gene  for  diphtheria  toxin. 
Laboratory  practices  and  containment 
equipment  are  to  be  specified  by  the 
IBC." 

n.  Summary  of  Actions  Under  The 
Guidelines 

A.  Modification  of  Section  III-0-2  of  the 
Guidelines 

Section  HI-0-2  of  the  Guidelines  is 
amended  to  read  as  follows: 

"111-0-2.  Experiments  Involving 
Nonpathogenic  Prokaryotic  and  Lower 
Eukaryotic  Host-Vector  Systems.  DNA 
from  emy  species  nonpathogenic  for 
man.  animals,  or  plants  may  be  cloned 
into  lower  eukaryotes  nonpathogenic  for 
man.  animals,  or  plants  at  the  P3  level  of 
containment  [2A].  DNA  from  any 
species  nonpathogenic  for  man,  animals, 
or  plants  may  be  cloned  in  o 
prokaryotes  nonpathogen 'c  for  ntan. 
animals,  or  plants  at  the  P2  level  of 
containment  [2Aj.  Data  supporting  the 
contention  that  the  donor  a \d  recipient 
are  nonpathogenic  must  be  ubmitted  to 


the  local  IBC.  Lower  levels  of  physical 
containment  may  be  assigned  by  ORDA 
on  a case-by-case  basis  for  specific 
donor-recipient  combinations  [see 
section  IV-E-l-b-(3)-{h))." 

B.  Modification  of  Section  III-C-2-a  and 
Addition  of  New  Section  III-C-7-c 

Section  IIl-C-2-a  is  amended  to  read 
as  follows: 

“III-C-2.  Invertebrate  Host-Vector 
Systems. 

"III-C-2-a.  Invertebrate  Viral  Vectors. 
Experiments  Involving  invertebrate 
virus  vectors  can  be  done  as  follows: 

"Ul-C-2-a(l).  Recombinaiit  DNA 
molecules  containing  no  more  than  two- 
thirds  of  the  genome  of  any  invertebrate 
virus  [all  viruses  from  a single  Family 
(36)  being  considered  identical  (50)]  may 
be  propagated  and  maintained  in  cells  in 
tissue  culture  using  Pi  containment.  For 
such  experiments,  it  must  be  shown  that 
the  cells  lack  helper  virus  for  the 
specific  Families  of  defective  viruses 
being  used.  The  DNA  may  contain 
fragments  of  the  genomes  of  viruses 
fi-om  more  than  one  Family  but  each 
fragment  must  be  less  than  two-thirds  of 
a genome. 

"IIl-C-2-a-(2).  Recombinants  with 
less  than  two-thirds  of  the  genome  of 
any  invertebrate  virus  may  be  rescued 
with  helper  virus  using  P2  containment 
unless  it  is  classified  by  the  CDC  as  a 
class  3 agent  (1)  in  which  case  P3 
containment  is  required. 

"IU-C-2-a-{3).  Experiments  Involving 
the  use  of  other  whole  or  defective  virus 
genomes  to  propagate  DNA  sequences 
from  prokaryotic  or  eukaryotic 
organisms  (and  viruses),  or  as  vectors  to 
transform  nonpermissive  cells,  will  be 
evaluated  by  NIH  on  a case-by-case 
basis  [45]  and  will  be  conducted  under 
the  prescribed  physical  and  biological 
containment  conditions.  (See  Section 
rV-E-l-b-{3)-(c).) 

"NIH  will  also  review  on  a case-by- 
case basis  [45]  all  experiments  involving 
the  use  of  virus  vectors  in  animals  and 
will  prescribe  the  physical  and 
biological  containment  conditions 
appropriate  for  such  studies.  (See 
Section  IV-E-l-b-(3)-{c).)" 

A new  Section  IU-G-7-c  is  added  as 
follows: 

"IlI-C-7-c.  Transfer  to  Invertebrates. 
DNA  fi’om  any  non-prohibited  source 
[Section  I-D],  except  for  greater  than 
one  quarter  of  a eukaryotic  viral 
genome,  which  has  been  cloned  and 
propagated  in  E.  coli  K-12,  may  be 
transferred  with  the  E.  coli  vector  used 
for  cloning  to  any  eukaryotic  cells  in 
culture  or  to  any  invertebrate  organism 
and  propagated  under  conditions  of 
physical  containment  comparable  to  Pi 
and  appropriate  to  the  organism  under 


study  (2A).  Transfers  to  any  other  host 
will  be  considered  by  the  RAC  on  a 
case-by-case  basis  (45).” 

C.  Amendment  of  Section  I-D-6  of  the 
Guidelines 

Section  I-D-6  is  amended  to  read: 

“I-D-6.  Large-scale  experiments  [e.g., 
more  than  10  liters  of  culture]  with 
organisms  containing  recombinant 
DNAs  other  than  those  listed  in 
Appendix  C,  Sections  2,  3,  and  4 of  the 
Guidelines,  unless  the  recombinant 
DNAs  are  rigorously  characterized  and 
the  absence  of  harmful  sequences 
established  (3).  [See  Section  IV-E-l-b- 
(3Hd).]" 

Sections  2,  3 and  4 of  Appendix  C are 
amended  to  read  as  follows: 

"2.  Experiments  Involving  E.  coli  K-12 
host-vector  systems.  Experiments  which 
use  E.  coli  K-12  host-vector  systems, 
with  the  exception  of  those  experiments 
listed  below,  are  exempt  from  these 
Guidelines  provided  that  (a)  the  E.  coli 
host  shall  not  contain  conjugation 
proficient  plasmids  or  generalized 
transducing  phages,  and^b)  lambda  or 
lambdoid  or  Ff  bacterio-phages  or 
nonconjugative  plasmids  [49]  shall  be 
ased  as  vectors.  However,  experiments 
involving  the  insertion  Into  E.  coli  K-12 
of  DNA  from  prokeu^otes  that  exchange 
genetic  Information  [35]  with  E.  coli  may 
be  performed  with  any  E.  coli  K-12 
vector  [e.g.,  conjugative  plasmid].  When 
a nonconjugative  vector  is  used,  the  E 
coli  K-12  host  may  contain  conjugation- 
proficient  plasmids  either  autonomous 
or  integrated,  or  generalized  transducing 
phages. 

“For  these  exempt  experiments.  Pi 
physical  containment  conditions  are 
recommended. 

"Exceptions: 

"Experiments  described  in  Section  I- 
D-1  to  I-D-5  as  being  prohibited. 

"Experiments  involving  DNA  from 
Class  3 organisms  [1]  or  fiom  cells 
known  to  be  infected  with  these  agents 
may  be  conducted  at  P3  containment. 
Lower  containment  levels  may  be 
specified  by  NIH.  [See  Section  IV-E-1- 
b^2)-(e).]  Experiments  in  this  category 
require  prior  BBC  review  and  approval. 

“Experiments  which  Increase  the 
virulence  and  host  range  of  a plant 
pathogen  beyond  that  which  occurs  by 
natural  genetic  exchange.  (See  Section 

m-0-1.) 

“Large-scale  experiments  (e.g.,  more 
than  10  liters  of  culture)  require  prior 
IBC  review  and  approval. 

“Experiments  involving  the  deliberate 
cloning  of  genes  coding  for  the 
biosynthesis  of  toxins  potent  for 
vertebrates.  (See  Appendix  G.) 
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"3.  Experiments  Involving 
Saccharomyces  cerevisiae  host-vector 
systems.  Experiments  which  use 
Saccharomyces  cerevisiae  host-vector 
systems,  with  the  exception  of 
experiments  listed  below,  are  exempt 
from  these  Guidelines  provided  that 
laboratory  strains  .are  used. 

“For  these  exempt  experiments.  Pi 
physical  containment  conditions  are 
recommended. 

"Exceptions. 

"Experiments  described  in  Section  I- 
D-1  to  I-D-5  as  being  prohibited. 

“Experiments  involving  CDC  Class  3 
organisms  [1]  or  cells  known  to  be 
infected  with  these  agents,  or  any 
recombinant  DNA  molecules  which 
increase  the  virulence  and  host-range  of 
a plant  pathogen  beyond  that  which 
occurs  by  natural  genetic  exchange.  (See 
Section  III-O-l.) 

“Large-scale  experiments  (e.g.,  more 
than  10  liters  of  culture)  require  prior 
IBC  review  and  approval. 

“Experiments  involving  the  deliberate 
cloning  of  genes  coding  for  the 
biosynthesis  of  toxins  potent  for 
vertebrates.  (See  Appendix  G.) 

“4.  Experiments  Involving  Bacillus 
subtilis  host-vector  systems.  Any 
asporogenic  Bacillus  subtilis  strain 
which  does  not  revert  to  a sporeformer 
with  a frequency  greater  than  10"’'  can 
by  used  for  cloning  DNA  from  any 
nonprohibited  source,  with  the 
exception  of  those  experiments  listed 
below.  Indigenous  Bacillus  plasmids 
and  phages,  whose  host-range  does  not 
include  Bacillus  cereus  or  Bacillus 
anthracis,  may  be  used  as  vectors. 

“For  these  exempt  experiments,  PI 
physical  containment  conditions  are 
recommended. 

"Exceptions. 

“Experiments  described  in  Sections  I- 
D-  to  I-D-5  as  being  prohibited. 

“Experiments  involving  CDC  Class  3 
organisms  [1]  or  cells  known  to  be 
infected  with  these  agents,  or  any 
recombinant  DNA  molecules  which 
increase  the  virulence  and  host-range  of 
a plant  pathogen  beyond  that  which 
occurs  by  natural  genetic  exchange.  (See 
Section  III-O-l.) 

“Large-scale  experiments  (e.g.,  more 
than  10  liters  of  culture)  require  prior 
IBC  review  and  approval. 

“Experiments  involving  the  deliberate 
cloning  of  genes  coding  for  the 
biosynthesis  of  toxins  potent  for 
vertebrates.  (See  Appendix  G.)" 

D.  Cloning  ofSubgenomic  Segments  of 
Rift  Valley  Fever  Virus 

A new  item,  munber  36,  is  added  to 
Appendix  E: 

“36.  Permission  is  granted  to  clone  in 

E.  coli  K-12,  under  Pi  physical 


containment  conditions,  subgenomic 
segments  of  Rift  Valley  Fever  Virus 
subject  to  conditions  which  have  been 
set  forth  by  the  RAC.” 

E.  Addition  of  Streptococcus  Pyogenes 
to  Sublist  F,  Appendix  A 

Sublist  F,  Appendix  A,  is  amended  to 
read  as  follows: 

"Sublist  F. 

“1.  Streptococcus  sanguis. 

“2.  Streptococcus  pneumoniae. 

“3.  Streptococcus  faecalis. 

“4.  Streptococcus  pyogenes. " 

F.  Addition  of  Streptococcus  Lactis  to 
Sublist  E,  Appendix  A,  and  Permission 
To  Transfer  a Recombinant  Plasmid 
From  S.  Faecalisito  S.  Lactis 

Sublist  E,  Appendix,  is  amended  to 
read  as  follows: 

"Sublist  E. 

“One  way  transfer  of  Streptococcus 
mutans  or  Streptococcus  lactis  DNA 
into  Streptococcus  sanguis. " 

A new  entry,  item  37,  is  added  to 
Appendix  E: 

“37.  Permission  is  given  to  transfer  a 
recombinant  lactose  plasmid  from 
Streptococcus  faecalis  to  S.  lactis  by 
conjugation.” 

G.  Cloning  of  Saccharomyces 
Cerevisiae  DNA  in  Salmonella 
Typhimurium 

A new  entry,  number  38,  is  added  to 
Appendix  E: 

“38.  Attenuated  laboratory  strains  of 
Salmonella  typhimurium  may  be  used 
under  PI  physical  containment 
conditions  to  screen  for  the 
Saccharomyces  cerevisiae 
pseudouridine  synthetase  gene.  The 
plasmid  YEpl3  will  be  employed  as  the 
vector.” 

H.  Cloning  Moloney  MuLV Provirus  and 
Flanking  Regions  in  Hemophilus 
Parainfluenzae 

A new  entry,  item  39,  is  added  to 
Appendix  E: 

“39.  Permission  is  granted  to  clone  in 
Haemophilus  parainfluenzae  Moloney 
murine  leukemia  provirus  and  mouse 
cellular  flanking  sequences  employing 
the  plasmid  vector,  pRK290,  under  P2 
containment  conditions.” 

I.  Development  of  a Host-Vector  System 
Based  on  Corynebacterium  Glatamicum 

A new  entry,  item  40,  is  added  to 
Appendix  E: 

“40.  Permission  is  granted  for  the 
development,  under  Pi  conditions,  of  a 
new  host-vector  system  based  on  the 
use  of  Corynebacterium  glutamicum  as 
host  and  non-conjugative  poorly 
mobilizable  plasmid  as  vectors.” 


J.  Use  of  Con/ugative  Plasmids  to 
Transfer  DNA  Between  E.  Coli,  Vibrio 
Cholera,  and  Vibrio  Harveyi 

A new  entry,  number  41,  is  added  to 
Appendix  E: 

”41.  Vibrio  harveyi  DNA  may  be 
cloned  in  Vibrio  cholera;  plasmids  may 
be  used  to  transfer  the  cloned  V. 
harveyi  DNA  between  E.  coli  K-12,  V, 
cholera,  and  V.  harveyi.  P2  physical 
containment  conditions  are  required  for 
those  experiments  involving  V.  cholera. 
Pi  containment  conditions  may  be  used 
for  other  phases  of  the  project.” 

K.  Containment  Conditions  for  Cloning 
and  Expression  of  DNA  Coding  for 
Diphtheria  Toxin 

Number  30  of  Appendix  E is  modified 
to  read  as  follows: 

“30.  Permission  is  gremted  to  clone  in  ' 
E.  coli  K-12,  in  high  containment 
Building  550  at  the  Frederick  Cancer 
Research  Center,  restriction  fragments 
of  Corynephage  Beta  carrying  the 
structural  gene  for  diphtheria  toxin. 
Laboratory  practices  and  containment 
equipment  are  to  be  specified  by  the 
IBC.” 

•n 

Additional  Announcements  of  the 
Director,  NIAID 

Section  IV-E-l-b-(3)-(d)  of  the 
Guidelines  gives  responsibility  to  the 
Director,  NIH  or  his  delegate,  for 
“authorizing,  under  procedures  specified 
by  the  RAC,  large-scale  experiments 
(i.e^  involving  more  than  10  liters  of 
culture)  for  recombinant  DNAs  that  are 
rigorously  characterized  and  free  of 
harmful  sequences.” 

Accordin^y,  several  requests  for 
authorization  to  culture,  on  a large- 
scale,  recombinant  DNA  host-vector 
systems  have  been  received  and 
reviewed  by  the  NIH. 

I.  Genentech,  Inc. 

On  October  21, 1981  the  Director, 
NIAID,  on  the  recommendation  of  the 
RAC,  approved  requests  from 
Genentech,  Inc.,  for  the  large-scale 
culture  of: 

1.  E.  coli  K-12  containing  plasmids 
coding  for  a human  calcitonin  analog, 

2.  Saccharomyces  cerevisiae 
containing  plasmids  into  which  have 
been  ligated  cDNA  coding  for  human 
leukocyte  interferons  A and  D, 

3.  E.  coli  K-12  containing  plasmids 
coding  for  porcine  growth  hormone, 

4.  E.  coli  K-12  containing  a plasmid 
into  which  had  been  ligated  chemically 
synthesized  DNA  and  cloned  cDNA 
coding  for  the  VPi  protein  of  Foot  and 
Mouth  Disease  Virus. 

The  requests  were  approved  with  the 
understanding  that  Genentech,  Inc.,  has 
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agreed  to  permit  an  observer,  designated 
by  the  NIH.  to  visit  the  facilities  should 
choose  to  inspect  the  site. 

The  principal  investigator  is  Dr.  Norm 
S.-C  Lin.  The  work  is  to  be  performed  at 
the  Pl-LS  level  of  containment  at  the 
research  and  development  facility  in 
South  San  Francisco.  California  94060. 

0.  Cetus  Corporation 

On  October  21, 1981  the  Director. 
NIAID.  on  the  recommendation  of  the 
RAC.  approved  requests  from  Cetus 
Corporation  for  the  large  scale  culture  of 
EKl  host-vector  systems  containing 
plasmids  coding  for  human  alpha-1- 
interferon  and  human  proinsulin. 

These  requests  were  approved  with 
the  understanding  that  Cetus 
Corporation  has  agreed  to  permit  an 
observer,  designated  by  NIH.  to  visit  the 
facilities  if  NIH  should  choose  to  inspect 
the  site. 

The  principal  investigator  is  Dr. 
Michael  Konrad.  The  work  is  to  be 
performed  at  the  Pl-LS  level  of 
containment  at  the  Cetus  Corporation 
facility  in  Berkeley.  California  94710. 

m.  Scbering  Corporation 

On  October  21, 1981  the  Director, 
NIAID.  on  the  recommendation  of  the 
RAC.  approved  a request  from  Sobering 
Corporation  for  the  large  scale  culture  of 
EKl  host-vec'or  systems  containing 


plasmids  coding  for  human  leukocyte 
interferons. 

This  request  was  approved  with  the 
understanding  that  Scaring 
Corporation  has  agreed  to  permit  an 
observer,  designated  by  N^.  to  visit  the 
facilities  if  NIH  should  choose  to  inspect 
the  site. 

The  principal  investigators  for  the 
project  are  Drs.  Paul  Leibowitz  and 
Mark  Finkelstein.  The  work  is  to  be 
performed  at  the  Pl-LS  level  of 
containment  at  the  Schering  Corporation 
facility  in  Bloomfield.  New  jersey  08003. 

IV.  .Molecular  Genetics.  Inc. 

On  October  21. 1981,  the  Director. 
NIAID.  on  the  reconunendation  of  the 
R.\C.  approved  requests  from  Molecular 
Genetics.  Inc.,  for  the  large  scale  culture 
of: 

1.  EKl  host-vector  systems  containing 
plasmids  coding  for  the  reverse 
transcriptase  of  the  Avian  Sarcoma 

'Virus. 

2.  EKl  host-vector  systems  containing 
plasmids  coding  for  bovine  growth 
hormone. 

The  principal  investigator  for  the 
reverse  transcriptase  project  is  Dr.  john 
Weis.  The  principal  investigator  for  the 
bovine  growth  hormone  project  is  Dr. 
Richard  A.  Krzyzek.  The  work  is  to  be 
performed  at  the  Pl-LS  level  of 
containment  at  the  facility  in 
Minnetonka,  Minnesota  55343. 


Dated:  October  23. 1981. 

Richard  M.  Krause. 

Director,  National  Institute  of  Allergy  and 
Infectious  Diseases.  National  Institutes  of 
Health. 

OMB's  “Mandatory  Information 
Requirements  for  Federal  Assistance  Program 
Announcements"  (45  FR  39592)  requires  a 
statement  concerning  the  ofTicial  government 
programs  contained  in  the  Catalog  of  t^ederal 
Domestic  Assistance.  Normally  NIH  lists  in 
its  announcements  the  number  and  title  of 
affected  Individual  programs  for  the  guidance 
of  the  public.  Because  the  guidance  in  this 
notice  covers  not  only  virtually  every  NIH 
program  but  also  essentially  every  federal 
research  program  in  which  DNA  recombinant 
molecule  techniques  could  be  used,  it  h:i8 
been  determined  to  be  not  cost  effective  or  in 
the  public  interest  to  attempt  to  list  tiiese 
programs.  Such  a list  would  likely  require 
several  additional  pages.  In  addition.  NIH 
could  not  be  certain  that  every  federal 
program  would  be  included  as  many  federal 
agencies,  as  well  as  private  organizations, 
both  national  and  international,  have  elected 
to  follow  the  .NIH  Guidelines.  In  lieu  of  the 
individual  program  listing,  NIH  invites 
readers  to  direct  questions  to  the  information 
address  above  about  whether  individual 
programs  listed  in  the  Catalog  of  Federal 
Domestic  Assistance  are  affected. 

Note. — NIH  programs  are  not  covered  by 
OMB  Circular  A-95  because  they  fit  the 
description  of  "programs  not  considered 
appropriate"  in  Section  8-{b){-{4)  and  (5)  of 
that  Circular. 

(FH  Doc.  U-312SS  Filed  1U-28-S1:  S«S  dn) 
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DEPARTMENT  OF  HEALTH  AND 
HUMAN  SERVICES 

National  Institutes  of  Health 

Recombinant  DNA  Research: 

Proposed  Revised  Guidelines 

aoency:  National  Institutes  of  Health, 
PHS.  DHHS. 

action:  Notice  of  proposed  revision  of 
the  NIH  guidelines  for  research 
involving  recombinant  DNA  molecules. 

SUMMARY:  This  notice  sets  forth  a 
proposed  revision  of  the  1961  NIH 
Guidelines  for  Research  Involving 
Recombinant  DNA  Molecules  (46  FR 
34462).  Interested  parties  are  invited  to 
submit  comments  concerning  this 
proposal.  This  proposal  and  comments 
on  it  will  be  considered  by  the  NIH 
Recombinant  DNA  Advisory  Committee 
(RAC)  at  its  next  meeting. 

OATS:  Comments  must  be  received  by 
February  2. 1962. 

ADDRESS:  Written  comments  and 
recommendations  should  be  submitted 
to  the  Director,  OfTice  of  Recombinant 
DNA  Activities.  Building  31.  Room  4A52. 
National  Institutes  of  Health,  Bethesda. 
Maryland  20205.  All  comments  received 
in  timely  response  to  this  notice  will  be 
considered  and  will  be  available  for 
public  inspection  in  the  above  office  on 
weekdays  between  the  hours  of  6:30 
a.m.  and  S.-OO  p.m. 

EOR  FURTHER  INFORMATION  CONTACT: 

Additional  information  can  be  obtained 
from  Drs.  Stanley  Barban  or  Elizabeth 
Milewski,  Office  of  Recombinant  DNA 
Activities,  National  Institutes  of  Health. 
Bethesda.  Maryland  20205,  (301)  496- 

eoei. 

SURRI.EMENTARY  INFORMATION:  I am 

today  issuing  for  public  comment 
proposed  revised  NIH  Guidelines  for 
Research  Involving  Recombinant  DNA 
Molecules.  This  action  is  taken  In 
accordance  with  Section  IV-E-l-b-(l) 
of  the  NIH  Guidelines.  This 
announcement  introduces  the  proposed 
revision,  then  gives  the  proposed  revised 
Guidelines  in  their  entirety,  and  then 
includes  a series  of  annexes  containing 
relevant  background  documents.  These 
annexes  are: 

Annex  A:  Original  proposal  of  Drs. 

David  Baltimore  and  Allan  Campbell. 
Annex  B:  Documents  prepared  by 
Working  Group  on  Revision  of  the 
Guidelines. 

Annex  C:  Minority  reports  of  working 
group  members. 

Annex  D:  Draft  Minutes  of  relevant 
portion  of  September  10-11, 1981,  RAC 
Meeting. 

Annex  E:  Current  NIH  Guidelines. 


The  history  of  development  of  these 
proposed  revised  Guidelines  is  as 
follows.  Drs.  David  Baltimore  and  Allan 
Campbell.  RAC  members,  had  proposed 
a major  revision  of  the  Guidelines 
(Baltimore-Campbell  proposed.  Annex 
A),  which  was  considered  by  the  RAC  at 
its  April  1961  meeting.  At  the  April  1981 
meeting,  a Working  Group  on  Revision 
of  the  Guidelines  was  established  to 
review  the  Baltimore-Campbell  proposal 
as  well  as  other  approaches  which  might 
lead  to  a major  revision  of  the 
Guidelines.  The  Working  Group  met  on 
June  1, 1981,  and  on  July  9, 1981.  The 
Working  Group  prepared  a proposal  for 
revising  the  Guidelines,  a summary  of  its 
actions,  and  a document  entitled 
"Evaluation  of  the  Risks  Associated 
with  Recombinant  DNA  Research." 
These  documents  appear  as  Annex  B. 
Two  minority  reports  were  prepared  by 
several  members  of  the  Working  Group 
(Annex  C).  The  Working  Group  report 
and  the  minority  reports  were 
distributed  to  RAC  members  prior  to  the 
September  1961  meeting. 

The  RAC  extensively  discussed  the 
Working  Croup's  report  and  other 
approaches  to  revision  of  the  Guidelines 
at  its  September  1981  meeting.  Draft 
minutes  of  that  discussion  constitute 
Annex  D.  As  indicated  in  those  draft 
minutes,  the  RAC  passed  by  a vote  of  16 
in  favor.  3 opposed,  with  1 abstention, 
the  elements  of  its  version  of  a proposed 
revision  of  the  Guidelines  to  be 
published  for  public  comment.  Based 
upon  this  proposal.  NIH  staff  prepared 
the  proposed  revised  Guidelines  which 
are  published  immediately  following  this 
intr^uction,  for  public  comment.  For 
comparison,  the  current  NIH  Guidelines 
are  given  in  Annex  E. 

The  proposed  revised  Guidelines  and 
comments  on  them  will  be  considered 
by  the  RAC  at  Its  next  meeting. 

The  major  features  of  the  proposed 
revision  are: 

1.  The  Guidelines  would  cease  to  be 
mandatory  and  would  become  a 
voluntary  code  of  standard  practice. 
Requirements  that  institutions  have  an 
Institutional  Biosafety  Committee  (IBC), 
that  investigators  obtain  prior  approval 
from  the  IBC  before  beginning  certain 
experiments,  that  investigators  obtain 
prior  approval  from  NIH  before 
beginning  certain  experiments,  and  the 
section  of  the  Guidelines  specifying  that 
noncompliance  with  the  Guidelines 
could  lead  to  loss  of  NIH  funds,  would 
all  be  eliminated. 

2.  Section  III  of  the  Guidelines  giving 
containment  levels  would  be  greatly 
simplified,  and  most  experiments 
currently  mandated  at  M or  P3 
containment  would  be  recommended  at 
PI 


3.  The  prohibitions  section  (1-D)  of  the 
Guidelines  would  be  eliminated, 
although  two  of  the  previous 
prohibitions  would  be  retained  instead 
as  admonishments. 

Proposed  Guidelines  for  Research 
Involving  Recombinant  DNA  Molecules 

October  1981. 

Table  of  Contents 

I.  Scope  of  the  Guidelines 
I-A  Purpose 

I-B  DeHnition  of  Recombinant  DNA 
Molecules 
l-C  (Deleted) 

I-D  (Deleted] 
l-E  Exemptions 

I- F  General  DeHnitions  (see  IV-C) 

II.  Containment 

II- A  Standard  Practices  and  Training 
U-B  Physical  Containment  Levels 
ll-B-1  Pi  Level 

11-B-l-a  Laboratory  Practices 

ll-B-l-b  Containment  Equipment 

ll-B-l-c  Special  Laboratory  Design 

II-B-2  P2  Level 

II-B-2-a  Laboratory  Practices 

ll-B-2b  Containment  Equipment 

II-B-2-C  Special  Laboratory  Design 

lI-B-3  P3 1.evel 

II-B-3-U  Laboratory  Practices 

ll-B-3-b  Containment  Equipment 

II-H-3-C  Special  Laboratory  Design 

II-B-4  P4  l^vel 

ll-B-4-a  Laboratory  Practices 

II-B-4-b  Containment  Equipment 

II-B-4-C  Special  Laboratory  Design 

Il-C  Shipment 

Il-D  Biological  Containment 

Il-D-1  Levels  of  Biological  Containment 

lI-D-l-a  HVl 

n_D_l_b  HV2 

lI-D-l-c  HV3 

U-O-2  Certification  of  Host-Vector 
Systems 

Il-D-2-a  Responsibility 
il-D-2-b  Data  To  Be  Submitted  for 
Certification 

II-D-3  Distribution  of  Certified  Host- 
Vectors 

III.  Containment  Guidelines  for  Covered 

Experiments 

rV.  Roles  and  Responsibilities 
IV-A  (Deleted) 
rV-B  (Deleted! 

IV-C  General  Definitions 
IV-D  Responsibilities  of  the  Institution 
IV-E  Responsibilities  of  NIH 
rV-E-1  Director 

IV-F.-2  Recombinant  DNA  Advisory 
Committee 

lV-E-3  The  Office  of  Recombinant  DNA 
Activities 

IV-E-4  Other  NIH  Components 
IV-F  (Deleted) 

IV-G  (Deleted) 

V.  Footnotes  and  References 

VI.  Voluntary  Compliance 
Vl-A  to  Vl-E  (Deleted) 

Vl-F  Protection  of  Proprietary  Data 
Appendix  A — Exemptions  Under  I-E-4 
Appendix  B — Classification  of 

Microorganisms  on  the  Basis  of  Hazard 
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Appendix  C — Exemptions  Under  I-E-5 
Appendix  D — (Deleted] 

Appendix  E — (Deleted) 

Appendix  F — Certified  Host-Vector  Systems 
Appendix  G — Containment  Conditions  for 
Cloning  of  Genes  Coding  for  the 
Biosynthesis  of  Toxins  for  Vertebrates 
Appendix  H — (Deleted] 

I.  Scope  of  the  Guidelines 

1-A.  Purpose.  The  purpose  of  these 
Guidelines  is  to  specify  practices  for 
constructing  and  handling  (i) 
recombinant  DNA  molecules  and  (ii) 
organisms  and  viruses  containing 
recombinant  DNA  molecules. 

Adherence  to  those  standards  by  all 
laboratories  using  recombinant  DNA  is 
recommended. 

' 1-B.  Definition  of  Recombinant  DNA 
Molecules.  In  the  context  of  these 
Guidelines,  recombinant  DNA  molecules 
are  defined  as  either  (i)  molecules  which 
are  constructed  outside  living  cells  by 
joining  natural  or  synthetic  DNA 
segments  to  DNA  molecules  that  can 
replicate  in  a living  cell,  or  (ii)  DNA 
molecules  that  result  from  the 
replication  of  those  described  in  (i) 
above. 

1-C.  [Deleted] 

I-D.  [Deleted] 

I-E.  Exemptions.  The  following 
recombinant  DNA  molecules  are  exempt 
from  these  Guidelines: 

1-E-l.  Those  that  are  not  in  organisms 
or  viruses.  [5] 

l-E-2.  Those  that  consist  entirely  of 
DNA  segments  from  a single 
nonchromosomal  or  viral  DNA  source, 
though  one  or  more  of  the  segments  may 
be  a synthetic  equivalent. 

l-E-3.  Those  that  consist  entirely  of 
DNA  from  a prokaryotic  host,  including 
its  indigenous  plasmids  or  viruses,  when 
propagated  only  in  that  host  (or  a 
closely  related  strain  of  the  same 
species]  or  when  transferred  to  another 
host  by  well  established  physiological 
means;  also  those  that  consist  entirely  of 
DNA  from  a eukaryotic  host,  including 
its  chloroplasts,  mitochondria,  or 
plasmids  (but  excluding  viruses),  when 
propagated  only  in  that  host  (or  a 
closely  related  strain  of  the  same 
species). 

l-E-4.  Certain  specified  recombinant 
DNA  molecules  that  consist  entirely  of 
DNA  segments  from  different  species 
that  exchange  DNA  by  known 
physiological  processes,  though  one  or 
more  of  the  segments  may  be  a synthetic 
equivalent.  A list  of  such  exchangers 
will  be  prepared  and  periodically 
revised  by  the  Director,  NIH,  with 
advice  of  the  RAC,  after  appropriate 
notice  and  opportunity  for  public 
comment.  (See  Section  IV-E-l-b-(l)- 
(d).)  Certain  classes  are  exempt  as  of 
publication  of  these  Revised  Guidelines. 


The  list  is  in  Appendix  A.  An  updated 
list  may  be  obtained  from  the  Office  of 
Recombinant  DNA  Activities,  National 
Institutes  of  Health,  Bethesda,  Maryland 
20205. 

l-E-5.  Other  classes  of  recombinant 
DNA  molecules,  if  the  Director,  NIH, 
with  advice  of  the  RAC,  after 
appropriate  notice  and  opportunity  for 
public  comment,  finds  that  they  do  not 
present  a significant  risk  to  health  or  the 
environment.  (See  Section  IV-E-l-b- 
(l)-(d).)  Certain  classes  are  exempt  as  of 
publication  of  these  Revised  Guidelines. 
The  list  is  in  Appendix  C.  An  updated 
list  may  be  obtained  from  the  Office  of 
Recombinant  DNA  Activities:  National 
Institutes  of  Health,  Bethesda,  Maryland 
20205. 

I-F.  General  Definitions.  See  Section 
IV-C. 

II.  Containment 

Effective  biological  safety  programs 
have  been  operative  in  a variety  of 
laboratories  for  many  years. 
Considerable  information,  therefore, 
already  exists  for  the  design  of  physical 
containment  facilities  and  the  selection 
of  laboratory  procedures  applicable  to 
organisms  carrying  recombinant  DNAs. 
(6-19)  The  existing  programs  rely  upon 
mechanisms  that,  for  convenience,  can 
be  divided  into  two  categories:  (i)  A set 
of  standard  practices  that  are  generally 
used  in  microbiological  laboratories, 
and  (ii)  special  procedures,  equipment, 
and  laboratory  installations  that  provide 
physical  barriers  which  are  applied  in 
varing  degrees  according  to  the 
estimated  biohazard. 

Experiments  on  recombinant  DNAs, 
by  their  very  nature,  lend  themselves  to 
a third  containment  mechanism — 
namely,  the  application  of  highly 
specific  biological  barriers.  In  fact, 
natural  barriers  do  exist  which  limit 
either  (i)  the  infectivity  of  a vector,  or 
vehicle,  (plasmid  or  viiiis)  for  specific 
hosts  or  (ii)  its  dissemination  and 
survival  in  the  environment.  The  vestors 
that  provide  the  means  for  replication  of 
the  recombinant  DNAs  and/or  the  host 
cells  in  which  they  replicate  can  be 
genetically  designed  to  decrease  by 
many  orders  of  magnitude  the 
probability  of  dissemination  of 
recombinant  DNAs  outside  the 
laboratory. 

As  these  means  of  containment  are 
complementary,  different  levels  of 
containment  appropriate  for 
experiments  with  different  recombinants 
can  be  established  by  apply  various 
combinations  of  the  physical  and 
biological  barriers  along  with  a constant 
use  of  the  standard  practices.  We 
consider  these  categories  of 
containment  separately  here  in  order 


that  such  combinations  can  be 
conveniently  expressed  in  the 
Guidelines. 

In  constructing  these  Guidelines,  it 
was  necessary  to  define  boundary 
conditions  for  the  different  levels  of 
physical  and  biological  containment  and 
for  the  classes  of  experiments  to  which 
they  apply.  We  recognize  that  these 
definitions  do  not  take  into  account  all 
existing  and  anticipated  information  on 
special  procedures  that  will  allow 
particular  experiments  to  be  carried  out 
under  different  conditions  than 
indicated  here  without  affecting  risk. 
Indeed,  vye  urge  that  individual 
investigators  devise  simple  and  more 
effective  containment  procedures  and 
that  investigators  recommend  changes 
in  the  Guidelines  to  permit  their  use. 

II-A  Standard  Practices  and  Training. 
The  first  principle  of  containment  is  a 
strict  adherence  to  good  microbiological 
practices.  (6-15)  Consequently,  all 
personnel  directly  or  indirectly  involved 
in  experiments  on  recombinant  DNAs 
should  receive  adequate  instruction. 

This  should,  as  a minimum,  include 
instructions  in  aseptic  techniques  and  in 
the  biology  of  the  organisms  used  in  the 
experiments,  so  that  the  potential 
biohazards  can  be  understood  and 
appreciated. 

Any  research  group  working  with 
agents  with  a known  or  potential 
biohazard  should  have  an  emergency 
plan  which  describes  the  procedures  to 
be  followed  if  an  accident  contaminates 
personnel  or  the  environment.  The 
principal  investigator  should  ensure  that 
everyone  in  the  laboratory  is  familiar 
with  both  the  potential  hazards  of  the 
work  and  the  emergency  plan.  If  a 
research  group  is  working  with  a known 
pathogen  where  there  is  an  effective 
vaccine  it  should  be  made  available  to 
all  workers.  Where  serological 
monitoring  is  clearly  appropriate  it 
should  be  provided. 

II-B  Physical  Containment  Levels. 

The  objective  of  physical  containment  is 
to  confine  organisms  containing 
recombinant  DNA  molecules,  and  thus 
to  reduce  the  potential  for  exposure  of 
the  laboratory  worker,  persons  outside 
of  the  laboratory,  and  the  environment 
to  organisms  containing  recombinant 
DNA  molecules.  Physical  containment  is 
achieved  through  the  use  of  laboratory 
practices,  containment  equipment,  and 
special  laboratory  design.  Emphasis  is 
placed  on  primary  means  of  physical 
containment  which  are  provided  by 
laboratory  practices  and  contaimnent 
equipment.  Special  laboratory  design 
provides  a secondary  means  of 
protection  aganist  the  accidental  release 
of  organisms  outside  the  laboratory  or  to 
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the  environment.  Special  laboratory 
design  is  used  primarily  in  facilities  in 
which  experiments  of  moderate  to  high 
potential  hazards  are  performed. 

Combinations  of  laboratory  practices, 
containment  equipment,  and  special 
laboratory  design  can  be  made  to 
achieve  different  levels  of  physical 
containment.  Four  levels  of  physical 
containment,  which  are  designated  as 
Pi,  P2,  P3,  and  P4.  eire  described.  It 
should  be  emphasized  that  the 
descriptions  and  assignments  of 
physical  containment  detailed  below  are 
based  on  existing  approaches  to 
containment  of  pathogenic  organisms. 
For  example,  the  “Classification  of 
Etiologic  Agents  on  the  Basis  of 
Hazard,"(7j  prepared  by  the  Centers  for 
Disease  Control,  describes  four  general 
levels  which  roughly  correspond  to  our 
descriptions  for  Pi,  P2,  P3,  and  P4;  and 
the  National  Cancer  Institute  describes 
three  levels  for  research  on  oncogenic 
viruses  which  roughly  correspond  to  our 
P2.  P3,  and  P4  levels.[6] 

It  is  recognized  that  several  different 
combinations  of  laboratory  practices, 
containment  equipment,  and  special 
laboratory  design  may  be  appropriate 
for  containment  of  specific  research 
activities.  The  Guidelines,  therefore, 
allow  alternative  selections  of  primary 
containment  equipment  within  facilities 
that  have  been  designed  to  provide  P3 
and  P4  levels  of  physical  containment. 
The  selection  of  alternative  methods  of 
primary  containment  is  dependent, 
however,  on  the  level  of  biological 
containment  provided  by  the  host-vector 
system  used  in  the  experiment. 
Consideration  will  also  be  given  by  the 
Director.  NIH,  with  the  advice  of  the 
Recombinant  DNA  Advisory  Committee 
to  other  combinations  which  achieve  an 
equivalent  level  of  containment.  (See 
Section  IV-E-l-b-{2Hb).) 

Information  on  large-scale 
applications  can  be  found  in  “Physical 
Containment  Recommendations  for 
Large-Scale  Uses  of  Organisms 
Containing  Recombinant  DNA 
Molecules.”  Federal  Register,  April  11, 
1980.  where  definitions  are  found  of  Pl- 
LS,  P2-LS.  and  P3-LS.  Guidance  is 
available  from  ORDA  on  physical 
containment  levels  when  working  with 
plant  host-vector  systems. 

II-B-1.  Pi  Level. 

Il-B-l-a.  Laboratory  Practices. 

II-B-l-a-(l).  Laboratory  doors  shall 
be  kept  closed  while  experiments  are  in 
progress. 

n-B-l-a-{2).  Work  surfaces  shall  be 
decontaminated  daily,  and  immediately 
following  spills  of  organisms  containing 
recombinant  DNA  molecules. 

D-B-l-a-{3).  All  biological  wastes 
shall  be  decontaminated  before 


disposal.  Other  contaminated  materials, 
such  as  glassware,  animal  cages,  and 
laboratory  equipment,  shall  be 
decontaminated  before  washing,  reuse, 
or  disposal. 

II-B-l-a-(4).  Mechanical  pipetting 
devices  shall  be  used;  pipetting  by 
mouth  is  prohibited. 

Il-B-l-a-{5).  Eating,  drinking, 
smoking,  and  storage  of  foods  are  not 
permitted  in  the  laboratory  area  in 
which  recombinant  DNA  materials  are 
handled. 

U-B-l-a-{6).  Persons  shall  wash  their 
hands  after  handling  organisms 
containing  recombinant  DNA  molecules 
and  when  they  leave  the  laboratory. 

II-B-l-a-(7).  Care  shall  be  taken  in 
the  conduct  of  all  procedures  to 
minimize  the  creation  of  aerosols. 

II-B-l-a-{8).  Contaminated  materials 
that  are  to  be  decontaminated  at  a site 
away  from  the  laboratory  shall  be 
placed  in  a durable  leak-proof  container, 
which  is  closed  before  removal  from  the 
laboratory. 

II-B-l-a-{9).  An  insect  and  rodent 
control  program  shall  be  instituted. 

Il-B-l-a-(10).  The  use  of  laboratory 
gowns,  coats,  or  uniforms  is 
discretionary  with  the  laboratory 
supervisor. 

il-B-l-a-(ll).  Use  of  the  hupodermic 
needle  and  syringe  shall  be  avoided 
when  alternative  methods  are  available. 

ll-B-l-a-{12).  The  laboratory  shall  be 
kept  neat  and  clean. 

lI-B-l-b.  Containment  Equipment. 
Special  containment  equipment  is  not 
required  at  the  PI  level. 

II-B-l-c.  Special  Laboratory  Design. 
Special  laboratory  design  is  not  required 
at  the  Pi  level. 

II-B-2.  P2  Level. 

II-B-2-a.  Laboratory  Practices. 

Il-B-2-a-(l).  Laboratory  doors  shall 
be  kept  closed  while  experiments  are  in 
progress. 

Il-B-2-a(2).  Work  surfaces  shall  be 
decontaminated  daily,  and  immediately 
following  spills  of  organisms  containing 
recombinant  DNA  molecules. 

Il-B-2-a(3).  All  laboratory  wastes 
shall  be  steam-sterilized  (autoclaved) 
before  disposal.  Other  contaiminated 
materials  such  as  glassware,  animal 
cages,  laboratory  equipment,  and 
radiocative  wastes  shall  be 
decontaminated  by  a means 
demonstrated  to  be  effective  before 
washing,  reuse,  or  disposal. 

II-B-2-a(4).  Mechanical  pipetting 
devices  shall  be  used;  pipetting  by 
mouth  is  prohibited. 

lI-B-2-a(5).  Eating,  drinking,  smoking, 
and  storage  of  food  are  not  permitted  in 
the  laboratory  area  in  which 
recombinant  DNA  materials  are 
handled. 


II-B-2-a(6).  Persons  shall  wash  their 
hands  after  handling  organisms 
containing  recombinant  DNA  molecules 
and  when  they  leave  the  laboratory. 

lI-B-2-a(7).  Care  shall  be  exercised  to 
minimize  the  creation  of  aerosols.  For 
example,  manipulations  such  as 
inserting  a hot  inoculating  loop  or 
needle  into  a culture,  flaming  an 
inoculation  loop  or  needle  so  that  it 
splatters,  and  forceful  ejection  of  fluids 
from  pipettes  or  syringes  shall  be 
avoided. 

lI-B-2-a(8).  Contaminated  materials 
that  are  to  be  steam  sterilized 
(autoclaved)  or  decontaminated  at  a site 
away  from  the  laboratory  shall  be 
placed  in  a durable  leak-proof  container, 
which  is  closed  before  removal  from  the 
laboratory. 

Il-B-2-a(9).  Only  persons  who  have 
been  advised  of  the  nature  of  the 
research  being  conducted  shall  enter  the 
laboratory. 

lI-B-2-a(10).  The  universal  biohazard 
sign  shall  be  posted  on  all  laboratory 
access  doors  when  experiments 
requiring  P2  containment  are  in 
progress.  Freezers  and  refrigerators  or 
other  units  used  to  store  organisms 
containing  recombinant  DNA  molecules 
shall  also  be  posted  with  the  universal 
biohazard  sign. 

II-B-2-a(ll).  An  insect  and  rodent 
control  program  shall  be  instituted. 

II-B-2-a(12).  The  use  of  laboratory 
gowns,  coats,  or  uniforms  is  required. 
Laboratory  clothing  shall  not  be  worn  to 
the  lunch  room  or  outside  of  the  building 
in  which  the  laboratory  is  located. 

II-B-2-a(13).  Animals  not  related  to 
the  experiment  shall  not  be  permitted  in 
the  laboratory. 

Il-B-2-a(14).  Use  of  the  hypodermic 
needle  and  syringe  shall  be  avoided 
when  alternative  methods  are  available. 

II-B-2-a(15).  The  laboratory  shall  be 
kept  neat  and  clean. 

II-B-2-a(16).  Experiments  of  lesser 
biohazard  potential  can  be  carried  out 
concurrently  in  carefully  demarcated 
areas  of  the  same  laboratory. 

II-B-2-b.  Containment  Equipment. 
Biological  safety  cabinets  [20]  shall  be 
used  to  contain  aerosol-producing 
equipment,  such  as  blenders, 
lyophilizers,  sonicators,  and  centrifuges, 
when  used  to  process  organisms 
containing  recombinant  DNA  molecules, 
except  where  equipment  design 
provides  for  containment  of  the 
potential  aerosol.  For  example,  a 
centrifuge  may  be  operated  in  the  open 
if  a sealed  head  or  safety  centrifuge 
cups  are  used. 

I1-B-2-C.  Special  Laboratory  Design. 
An  autoclave  for  sterilization  of  wastes 
and  contaminated  materials  shall  be 
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available  in  the  same  building  in  which 
organisms  containing  recombinant  DNA 
molecules  are  used. 

II-B-3.  P3  Level. 

II-B-3-a.  Laboratory  Practices. 

II-B-3-a-(l).  Laboratory  doors  shall 
be  kept  closed  while  experiments  are  in 
progress. 

II-B-3-a-(2).  Work  surfaces  shall  be 
decontaminated  following  the 
completion  of  the  experimental  activity, 
and  immediately  following  spills  of 
organisms  containing  recombinant  DNA 
molecules. 

II-B-3-a-(3).  All  laboratory  wastes 
shall  be  steam-sterilized  (autoclaved) 
before  disposal.  Other  contaminated 
materials,  such  as  glassware,  animal 
cages,  laboratory  equipment,  and 
radioactive  wastes,  shall  be 
decontaminated  by  a method 
demonstrated  to  be  effective  before 
washing,  reuse,  or  disposal. 

II-B-3-a-(4).  Mechanical  pipetting 
devices  shall  be  used;  pipetting  by 
mouth  is  prohibited. 

n-B-3-a-(5).  Eating,  drinking, 
smoking,  and  storage  of  food  are  not 
permitted  in  the  laboratory  area  in 
which  recombinant  DNA  materials  are 
handled. 

II-B-3-a-(6).  Persons  shall  wash  their 
hands  after  handling  organisms 
containing  recombinant  DNA  molecules 
and  when  they  leave  the  laboratory, 

II-B-3-a-(7).  Care  shall  be  exercised 
to  minimize  the  creation  of  aerosols.  For 
example,  manipulations  such  as 
inserting  a hot  inoculating  loop  or 
needle  into  a culture,  flaming  an 
inoculation  loop  or  needle  so  that  it 
splatters,  and  forceful  ejection  of  fluids 
from  pipettes  or  syringes  shall  be 
avoided. 

II-B-3-a-(8).  Contaminated  materials 
that  are  to  be  steam-sterilized 
(autoclaved]  or  decontaminated  at  a site 
away  from  the  laboratory  shall  be 
placed  in  a durable  leak-proof  container, 
which  is  closed  before  removal  from  the 
laboratory. 

II-B-3-a-(9).  Entry  into  the  laboratory 
shall  be  through  a controlled  access 
area.  Only  persons  who  have  been 
advised  of  the  nature  of  the  research 
being  conducted  shall  enter  the 
controlled  access  area.  Only  persons 
required  on  the  basis  of  program  or 
support  needs  shall  be  authorized  to 
enter  the  laboratory.  Such  persons  shall 
be  advised  of  the  nature  of  the  research 
being  conducted  before  entry,  and  shall 
comply  with  all  required  entry  and  exit 
procedures. 

II-B-3-a-(10).  Persons  under  16  years 
of  age  shall  not  enter  the  laboratory. 

II-B-3-a-(ll).  The  universal 
biohazard  sign  shall  be  posted  on  the 
controlled  access  area  door  and  on  all 


laboratory  doors  when  experiments 
requiring  P3-level  containment  are  in 
progress.  Freezers  and  refrigerators  or 
other  units  used  to  store  organisms 
containing  recombinant  DNA  molecules 
shall  also  be  posted  with  the  universal 
biohazard  sign. 

II-B-3-a-(12).  An  insect  and  rodent 
control  program  shall  be  instituted. 

II-B-3-a-(13).  Laboratory  clothing  that 
protects  street  clothing  (e.g.,  long-sleeve 
solid-front  or  wrap-around  gowns,  no- 
button or  slipover  jackets)  shall  be  worn 
in  the  laboratory.  Front-button 
laboratory  coats  are  unsuitable. 
Laboratory  clothing  shall  not  be  worn 
outside  the  laboratory  and  shall  be 
decontaminated  before  it  is  sent  to  the 
laundry. 

II-B-3-a-(14).  Raincoats,  overcoats, 
topcoats,  coats,  hats,  caps,  and  such 
street  outer-wear  shall  not  be  kept  in  the 
laboratory. 

II-B-3-a-(15).  Gloves  shall  be  worn 
when  handling  materials  requiring  P3 
containment  They  shall  be  removed 
aseptically  immediately  after  the 
handling  procedure  and 
decontaminated. 

II-B-3-a-(16).  Animals  and  plants  not 
related  to  the  experiment  shall  not  be 
permitted  in  the  laboratory. 

II-B-3-a-(17).  Vacmun  outlets  shall  be 
protected  by  filter  and  liquid 
disinfectant  traps. 

II-B-3-a-(18).  Use  of  hypodermic 
needle  and  syringe  shall  be  avoided 
when  alternative  methods  are  available. 

II-B-3-a-(19).  The  laboratory  shall  be 
kept  neat  and  clean. 

II-B-3-a-(20).  If  experiments 
involving  other  organisms  which  require 
lower  levels  of  containment  are  to  be 
conducted  in  the  same  laboratory 
concurrently  with  experiments  requiring 
P3-level  physical  containment,  they 
shall  be  conducted  in  accordance  with 
all  P3-level  laboratory  practices. 


U-B-3-b.  Containment  Equipment.  \ 

lI-B-3-b-  (1).  Biological  safety 
cabinets[20]  shall  be  used  for  all 
equipment  and  manipulations  that 
produce  aerosols— e.g.,  pipetting, 
dilutions,  transfer  operations,  plating, 
flaming,  grinding,  blending,  drying, 
sonicating,  shaking,  centrifuging — where 
these  procedures  involve  organisms 
containing  recombinant  DNA  molecules, 
except  where  equipment  design 
provides  for  containment  of  the 
potential  aerosol. 

II-B-3-b-(2).  Laboratory  animals  held 
in  a P3  area  shall  be  housed  in  partial- 
containment  caging  systems,  such  as 
Horsfall  units[19A],  open  cages  placed 
in  ventilated  enclosures,  solid-wall  and 
-bottom  cages  covered  by  filter  bonnets, 
or  solid-wall  and  -bottom  cages  placed 
on  holding  racks  equipped  with 
ultraviolet  radiation  lamps  and 
reflectors. 

Note. — Conventional  caging  systems  may  ' 
be  used.  Provided,  That  all  personnel  wear 
appropriate  personal  protective  devices. 

These  shall  include,  at  a minimum,  wrap- 
around gowns,  head  covers,  gloves,  shoe 
covers,  and  respirators.  All  personnel  shall 
shower  on  exit  from  areas  where  these 
devices  are  required.  H | 

II-B-3-b-(3).  Alternative  Selection  of  '■  j 
Containment  Equipment.  Experimental  S •, 
procedures  involving  a host-vector  M 
system  that  provides  a one-step  higher  ¥ | 
level  of  biological  containment  can  be  j ! 
conducted  in  the  P3  laboratory  using  v 
containment  equipment  specified  for  the  A i 
P2  level  of  physical  containment.  - \ 

Experimental  procedures  involving  a { 

host-vector  system  that  provides  a one-  I 

step  lower  level  of  biological  ^ I 

containment  can  be  conducted  in  the  P3 
laboratory  using  containment  equipment  | | 
specified  for  the  P4  level  of  physical  u j 
containment.  Alternative  combinations  |.  i 
of  containment  safeguards  are  shown  in 
Table  I.  |! 


Table  I.— Combinations  of  Containment  Safeguards 


Classification  of  experiment 

Alternate  combinations  of  physical  and  biological  containmsrrt 

Physical 

containment 

Biological*  containment 

Physical  Containment 

Biological  ] 
containment  f 

Laboratory 

design 

spedfiea  lor— 

Laboratory 
practices 
specified  for— 

Containment 
equipment 
specified  for— 

P3 

HV3 

P3 

P3 

HV3. 

HVZ 

HV2.  j 

HV3.  ' 

HVI. 

HV1. 

HV2.  J 

P3 

HV3 

P3 

P3 

P4 

P3 

HV2 

P3 

P3.^ 

P3 

P3 

HV2.^ 

P3 

P3 

P2  

HV9  

P3« 

P3 

P4 : 

P3 

HV1 

P3 

P3 

P3 

P3 

HV1 

P3., 

P3 

P2 

' See  Section  ll-O  tor  description  of  biological  containment 


II-B-3-C.  Special  Laboratory  Design. 
U-B-3-c(l).  The  laboratory  shall  be 
separated  by  a controlled  access  area 
from  areas  that  are  open  to  unrestricted 


traffic  flow.  A controlled  access  area  is 
an  anteroom,  a change  room,  an  air  lock 
or  any  other  double-door  arrangement 
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that  separates  the  laboratory  from  areas 
open  to  unrestricted  traffic  How. 

II-B-3-c-(2).  The  surfaces  of  walls, 
floors,  and  ceilings  shall  be  readily 
cleanable.  Penetrations  through  these 
surfaces  shall  be  sealed  or  capable  of 
being  sealed  to  facilitate  space 
decontamination. 

II-B-3-c-{3).  A foot-,  elbow-,  or 
automatically-operated  hand-washing 
facility  shall  be  provided  near  each 
primary  laboratory  exit  area. 

lI-B-3-c-{4).  Windows  in  the 
laboratory  shall  be  sealed. 

Il-B-3-c-{5).  An  autoclave  for 
sterilization  of  wastes  and  contaminated 
materials  shall  be  available  in  the  same 
building  (and  preferably  within  the 
controlled  laboratory  area)  in  which 
organisms  containing  recombinant  DNA 
molecules  are  used. 

U-B-3-c-{6).  The  laboratory  shall 
have  a ventilation  system  that  is 
capable  of  controlling  air  movement. 

The  movement  of  air  shall  be  from  areas 
of  lower  contamination  potential  to 
areas  of  higher  contamination  potential 
(i.e..  from  the  controlled  access  area  to 
the  laboratory  area).  If  the  ventilation 
system  provides  positive  pressure 
supply  air,  the  system  shall  operate  in  a 
manner  that  prevents  the  reversal  of  the 
direction  of  air  movement  or  shall  be 
equipped  with  an  alarm  that  would 
actuated  in  the  event  that  reversal  in  the 
direction  of  air  movement  were  to  occur. 
The  exhaust  air  from  the  laboratory  area 
shall  not  be  recirculated  to  other  areas 
I ofthe  building  unless  the  exhaust  air  Is 
filtered  by  HEPA  filters  or  equivalent. 
The  exhaust  air  from  the  laboratory  area 
can  be  discharged  to  the  outdoors 
without  filtratfon  or  other  means  for 
I effectively  reducing  an  accidental 
aerosol  burden  provided  that  it  can  be 
dispersed  clear  of  occupied  buildings 
and  air  intakes. 

n-&-3-c-(7).  The  treated  exhaust-air 
from  Class  I and  Class  11  biological 
safety  cabinets  |20)  may  be  discharged 
either  to  the  laboratory  or  to  the 
outdoors.  The  treated  exhaust-air  from  a 
Class  ni  cabinet  shall  be  discharged 
directly  to  the  outdoors.  If  the  treated 
exhaust-air  from  these  cabinets  is  to  be 
discharged  to  the  outdoors  through  a 
building  exhaust  air  system.  It  shall  be 
connected  to  this  system  so  as  to  avoid 
any  interference  with  the  air  balance  of 
the  cabinet  and  the  building  ventilation 
system. 

n-B-4.  P4  Level. 

U-B  4 a.  Laboratory  Practices. 

11-B  4 a-(l).  Laboratory  doors  shall 
be  kept  closed  while  experiments  are  in 
progress. 

U-B-4-a-{2).  Work  surfaces  shall  be 
decontaminated  following  the 
completion  of  the  experimental  activity 


and  immediately  following  spills  of 
organisms  containing  recombinant  DNA 
molecules. 

II-B-4-a-{3).  All  laboratory  wastes 
shall  be  steam-sterilized  (autoclaved) 
before  disposal.  Other  contaminated 
materials  such  as  glassware,  animal 
cages,  laboratory  equipment,  and 
radioactive  wastes  shall  be 
decontaminated  by  a method 
demonstrated  to  be  effective  before 
washing,  reuse,  or  disposal. 

ll-B-4-a-{4).  Mephanical  pipetting 
devices  shall  be  used:  pipetting  by 
mouth  is  prohibited. 

ll-B-4-a-(5).  Eating,  drinking, 
smoking,  and  storage  of  food  are  not 
permitted  in  the  P4  facility. 

Il-B-4-a-{6).  Persons  shall  wash  their 
hands  after  handling  organisms 
containing  recombinant  DNA  molecules 
and  when  they  leave  the  laboratory. 

Il-B-4-a-{7).  Care  shall  be  exercised 
to  minimize  the  creation  of  aerosols.  For 
example,  manipulations  such  as 
inserting  a hot  inoculating  loop  or 
needle  into  a culture,  flaming  an 
inoculation  loop  or  needle  so  that  it 
splatters,  and  forceful  ejection  of  fluids 
from  pipettes  or  syringes  shall  be 
avoided. 

Il-B-4-a-(8).  Biological  materials  to 
be  removed  from  the  P4  facility  in  a 
viable  or  intact  state  shall  be 
transferred  to  a nonbreakable  sealed 
container,  which  is  then  removed  from 
the  P4  facility  through  a pass-through 
disinfectant  dunk  tank  or  fumigation 
chamber. 

ll-B  -4-a-(9)-  No  materials,  except  for 
biological  materials  that  are  to  remain  in 
a viable  or  intact  state,  shall  be  removed 
from  the  P4  facility  unless  they  have 
been  steam-sterilized  (autoclaved)  or 
decontaminated  by  a means 
demonstrated  to  be  effective  as  they 
pass  out  of  the  P4  facility.  All  wastes 
and  other  materials  as  well  as 
equipment  not  damaged  by  high 
temperature  or  steam  shall  be  steam- 
sterilized  in  the  double-door  autoclave 
of  the  P4  facility.  Other  materials  which 
may  be  damaged  by  temperature  or 
steam  shall  be  removed  from  the  P4 
facility  through  a pass-through 
fumigation  chamber. 

11-B  4 a-(10).  Materials  within  the 
Class  111  cabinets  shall  be  removed  from 
the  cabinet  system  only  after  being 
steam-sterilized  in  an  attached  double- 
door autoclave  or  after  being  contained 
in  a nonbreakable  sealed  container, 
which  is  then  passed  through  a 
disinfectant  dunk  tank  or  a fumigation 
chamber. 

II-B-4-a-{ll).  Only  persons  whose 
entry  into  the  P4  facility  is  required  to 
meet  program  or  support  needs  shall  be 
authorized  to  enter.  Before  entering, 


such  persons  shall  be  advised  of  the 
nature  of  the  research  being  conducted 
and  shall  be  instructed  as  to  the 
appropriate  safeguards  to  ensure  their 
safety.  They  shall  comply  with 
instructions  and  all  other  required 
procedures. 

ll-B-4-a-(12).  Persons  under  18  years 
of  age  shall  not  enter  the  P4  facility. 

Il-B-4-a-(13).  Personnel  shall  enter 
into  and  exist  from  the  P4  facility  only 
through  the  clothing  change  and  shower 
rooms.  Personnel  shall  shower  at  each 
egress  from  the  P4  facility.  Air  locks 
shall  not  be  used  for  personnel  entry  or 
exit  except  for  emergencies. 

Il-B-4-a-(14).  Street  clothing  shall  be 
removed  in  the  outer  side  of  the 
clothing-change  area  and  kept  there. 
Complete  laboratory  clothing,  including 
undergarments,  head  cover,  shoes,  and 
either  pants  and  shirts  or  jumpsuits, 
shall  be  used  by  all  persons  who  enter 
the  P4  facility.  Upon  exit,  personnel 
shall  store  this  clothing  in  lockers 
provided  for  this  purpose  or  discard  it 
into  collection  hampers  before  entering 
the  shower  area. 

Il-B-4-a-(15).  The  universal 
biohazard  sign  is  required  on  the  P4 
facility  access  doors  and  on  all  interior 
doors  to  individual  laboratory  rooms 
where  experiments  are  conducted.  The 
sign  shall  also  be  posted  on  freezers, 
refrigerators,  or  other  units  used  to  store 
organisms  containing  recombinant  DNA 
molecules. 

II-B-4-a-(16).  An  insect  and  rodent 
control  program  shall  be  instituted. 

ll-B-4-a-(17).  Animals  and  plants  not 
related  to  the  experiment  shall  not  be 
permitted  in  the  laboratory  in  which  the 
experiment  is  being  conducted. 

11-B  4 o-(lB).  Vacuum  outlets  shall 
be  protected  by  filter  and  liquid 
disinfectant  traps. 

Il-B-4-a-(19).  Use  of  the  hypodermic 
needle  and  syringe  shall  be  avoided 
when  alternate  methods  are  available. 

lI-B-4-a-(20).  The  laboratory  shall  be 
kept  neat  and  clean. 

Il-B-4-a-(21).  If  experiments 
involving  other  organisms  which  require 
lower  levels  of  containment  are  to  be 
conducted  in  the  P4  facility  concurrently 
with  experiments  requiring  P4-level 
containment,  they  shall  be  conducted  in 
accordance  with  all  P4-level  laboratory 
practices  specified  in  this  section. 

II-B-4-b.  Containment  Equipment. 

U-B-4-b-{l).  Experimental  procedures 
involving  organisms  that  require  P4- 
level  physical  containment  shall  be 
conducted  either  in  (i)  a Class  111  cabinet 
system  or  in  (ii)  Class  I or  Class  II 
cabinets  that  are  located  in  a specially 
designed  area  in  which  all  personnel  are 
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required  to  wear  one-piece  positive- 
pressure  isolation  suits. 

II-B-4-b-(2).  Laboratory  animals 
involved  in  experiments  requiring  P4- 
lev  '.  physical  containment  shall  be 
housed  either  in  cages  contained  in 
Class  III  cabinets  or  in  partial 
containment  caging  systems  (such  as 
Horsfall  units[19A],  open  cages  placed 
in  ventilated  enclosures,  or  solid-wall 
and  -bottom  cages  covered  by  filter 
bonnets,  or  solid-wall  and  -bottom  cages 
placed  on  holding  racks  equipped  with 
ultraviolet  irradiation  lamps  and 
reflectors)  that  are  located  in  a specially 
designed  area  in  which  all  personnel  are 
required  to  wear  one-piece  positive- 
pressure  suits. 

II-B-4-b-(3).  Alternative  Selection  of 
Containment  Equipment.  Experimental 
procedures  involving  a host-vector 
system  that  provides  a one-step  higher 
level  of  biological  containment  can  be 
conducted  in  the  P4  facility  using 
containment  equipment  requirements 
specified  for  the  P3  level  of  physical 
containment.  Alternative  combinations 
of  containment  safeguards  are  shown  in 
Table  II. 


Table  II.— Combinations  of  Containment 
Safeguards 


Classification  of 
experiment 

Alternate  combinations  of  physical  and 
biological  containment 

Physical 

contain- 

ment 

Biologi- 
cal ‘ 
contain- 
ment 

Physical  containment 

Biologi- 

cal 

contain- 

ment 

Labo- 
ratory 
design 
speci- 
fied 
for — 

Labo- 

ratory 

prac- 

tices 

speci- 

fied 

for— 

Contain- 
ment 
equip- 
ment 
specified 
for — 

P4 

HV1 

P4  

P4 

P4.  ., . 

HV1. 

HV2. 

P4„ 

HV1  

P4 

P4  2 

P3 

1 See  Section  ll-D  for  description  of  biological  contain- 
ment. 

* In  this  case  gloves  shall  be  worn,  in  addition  to  the 
clothing  requirements  specified  in  ll-B-4-a-(14). 

II-B-4-C.  Special  Laboratory  Design. 

II-B-4-c-(l).  The  laboratory  shall  be 
located  in  a restricted-access  facility 
which  is  either  a separate  building  or  a 
clearly  demarcated  and  isolated  zone 
within  a building.  Clothing-change  areas 
and  shower  rooms  shall  be  provided  for 
personnel  entry  and  egress.  These  rooms 
shall  be  arranged  so  that  personnel 
leave  through  the  shower  area  to  the 
change  room.  A double-door  ventilated 
vestibule  or  ultraviolet  air  lock  shall  be 
provided  for  passage  of  materials, 
supplies,  and  equipment  which  are  not 
brought  into  the  P4  facility  through  the 
change  room  area. 

II-B-4-c-(2).  Walls,  floors,  and 
ceilings  of  the  P4  facility  are  constructed 
to  form  an  internal  shell  which  readily 
allows  vapor-phase  decontamination 
and  is  animal-  and  insect-proof.  All 
penetrations  through  these  structures 


and  surfaces  are  sealed.  (The  integrity 
of  the  walls,  floors,  ceilings,  and 
penetration  seals  should  ensure 
adequate  containment  of  a vapor-phase 
decontaminant  under  static  pressure 
conditions.  This  requirement  does  not 
imply  that  these  surfaces  must  be 
airtight.) 

II-B-4-c-(3).  A foot-,  elbow-,  or 
automatically-operated  handwashing 
facility  shall  be  provided  near  the  door 
within  each  laboratory  in  which 
experiments  involving  recombinant 
DNA  are  conducted  in  openface 
biological  safety  cabinets. 

Il-B-4-c-(4).  Central  vacuum  systems 
are  permitted.  The  system,  if  provided, 
shall  not  serve  areas  outside  the  P4 
facility.  The  vacuum  system  shall 
include  in-line  HEPA  filters  near  each 
use  point  or  service  cock.  The  filters 
shall  be  installed  so  as  to  permit  in- 
place  decontamination  and  replacement. 
Water  supply,  liquid  and  gaseous 
services  provided  to  the  P4  facility  shall 
be  protected  by  devices  that  prevent 
backflow. 

II-B— 4-c-(5).  Drinking  water  fountains 
shall  not  be  installed  in  laboratory  or 
animal  rooms  of  the  P4  facility.  Foot- 
operated  water  fountains  are  permitted 
in  the  corridors  of  the  P4  facility.  The 
w'ater  service  provided  to  such  fountains 
shall  be  protected  from  the  water 
services  to  the  laboratory  areas  of  the 
P4  facility. 

II-B-4-c-{6).  Laboratory  doors  shall 
be  self-closing. 

II-B-^c-(7).  A double-door  autoclave 
shall  be  provided  for  sterilization  of 
material  passing  out  of  the  P4  facility. 
The  autoclave  doors  shall  be  interlocked 
so  that  both  doors  will  not  be  open  at 
the  same  time. 

II-B-4-c-(8).  A pass-through  dunk 
tank  or  fumigation  chamber  shall  be 
provided  for  removal  from  the  P4  facility 
of  material  and  equipment  that  carmot 
be  heat-sterilized. 

II-B-4-c-{9).  All  liquid  effluents  from 
the  P4  facility  shall  be  collected  and 
decontaminated  before  disposal.  Liquid 
effluents  from  biological  safety  cabinets 
and  laboratory  sinks  shall  be  sterilized 
by  heat.  Liquid  effluents  from  the 
shower  and  hand  washing  facilities  may 
be  activated  by  chemical  treatment. 
HEPA  filters  shall  be  installed  in  all 
vents  from  effluent  drains. 

II-B-4-c-{10).  An  individual  supply 
and  exhaust-air  ventilation  system  shall 
be  provided.  The  system  shall  maintain 
pressure  differentials  and  directional  air 
flow  as  required  to  ensure  inflow  from 
areas  outside  the  facility  toward  areas 
of  highest  potential  risk  within  the 
facility.  The  system  shall  be  designed  to 
prevent  the  rev’ersal  of  air  flow.  The 


system  shall  sound  an  alarm  in  the 
event  of  system  malfunction. 

II-B-4-c-(ll).  Air  within  individual 
laboratories  of  the  P4  facility  may  be 
recirculated  in  HEPA  filtered. 

lI-B-4-c-(12).  The  exhaust  air  from 
the  P4  facility  shall  be  HEPA  filtered 
and  discharged  to  the  outdoors  so  that  it 
is  dispersed  clear  of  occupied  buildings 
and  air  intakes.  The  filter  chambers 
shall  be  designed  to  allow  in  situ 
decontamination  before  removal  and  to 
facilitate  certification  testing  after 
replacement. 

II-B-^c-(13).  The  treated  exhaust-air 
from  Class  I and  Class  II  biological 
safety  cabinets[20]  may  be  discharged 
directly  to  the  laboratory  room 
environment  or  to  the  outdoors.  The 
treated  exhaust-air  from  Class  III 
cabinets  shall  be  discharged  to  the 
outdoors.  If  the  treated  exhaust-air  from 
these  cabinets  is  to  be  discharged  to  the 
outdoors  through  the  P4  facility  exhaust 
air  system,  it  shall  be  connected  to  this 
system  so  as  to  avoid  any  interference 
with  the  air  balance  of  the  cabinets  or 
the  facility  exhaust  air  system. 

II-B-4-c-(14).  As  noted  in  Section  II- 
B-4-b-(l),  the  P4  facility  may  contain 
specially  designed  areas  in  which  all 
personnel  are  required  to  wear  one- 
piece  positive-pressure  isolation  suits. 
Such  areas  shall  be  airtight.  The 
exhaust-air  from  the  suit  area  shall  be 
filtered  by  two  sets  of  HEPA  filters 
installed  in  series,  and  a duplicate 
filtration  unit  and  exhaust  fan  shall  be 
provided.  The  air  pressure  within  the 
suit  area  shall  be  less  than  that  in  any 
adjacent  area.  An  emergency  lighting 
system,  communication  systems,  and 
power  source  shall  be  provided.  A 


double-door  autoclave  shall  be  provided 
for  sterilization  of  all  waste  materials  to  4 


be  removed  from  the  suit  area. 

Persormel  who  enter  this  area  shall 
wear  a one-piece  positive-pressure  suit 
that  is  ventilated  by  a life-support 
system.  The  life-support  system  shall  be 
provided  with  alarms  and  emergency 
backup  air.  Entry  to  this  area  is  through 
an  airlock  fitted  with  airtight  doors.  A 
chemical  shower  area  shall  be  provided 
to  docontaminate  the  surfaces  of  the  suit 
before  removal. 

II-C.  Shipment.  Recombinant  DNA 
molecules  contained  in  an  organism  or 
virus  should  be  shipped  only  as  an 
etiologic  agent  under  requirements  of 
the  U.S.  Public  Health  Service,  and  the 
U.S.  Department  of  Transportation 
(§  72.3,  Part  72,  Title  42,  and  §§  173.38&- 
173.388,  Part  173,  Title  49,  U.S.  Code  of 
Federal  Regulations  (CFR))  as  specified 
below: 

lI-C-1.  Recombinant  DNA  molecules 
contained  in  an  organism  or  virus 
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requiring  Pi.  P2,  or  P3  physical 
containment,  when  offered  for 
transportation  or  transported  should  be 
subject  to  all  requirements  of  { 72.3(a)- 
(e).  Part  72.  Title  42  CFR.  and 
ii  173.386-173.368.  Part  173.  Title  49 
CFR. 

0-0-2.  Recombinant  ONA  molecules 
contained  in  an  organism  or  virus 
requiring  P4  physical  containment,  when 
offered  for  transportation  or 
transported  should  be  subject  to  the 
' requirements  listed  above  under  U-C-1 
and  are  also  subject  to  i 72.3(f).  Part  72. 
Title  42  CFR. 

I Il-C-3.  Additional  information  on 
packaging  and  shipment  is  given  in  the 
“Laboratory  Safety  Monograph — A 
Supplement  to  the  NIH  Guidelines  for 
Recombinant  DNA  Research.” 

II-D.  Biological  Containment. 

* \\-D-\.  Levels  of  Biological 

Containment  In  consideration  of 
biological  containment,  the  vector 
(plasmid  organelle,  or  virus)  for  the 
recombinant  DNA  and  the  host 
(bacterial,  plant,  or  animal  cell)  in  which 
I the  vector  is  propagated  in  the 
laboratory  will  be  considered  together. 
Any  combination  of  vector  and  host 
which  is  to  provide  biological 
containment  must  be  chosen  or 
I constructed  so  that  the  following  types 
I of  **escape"  are  minimized;  (i)  Survival 
: of  the  vector  in  its  host  outside  the 
I laboratory  and  (ii)  transmission  of  the 
vector  from  the  propagation  host  to 
other  nonlaboraiory  hosts. 

The  following  levels  of  hlulogical 
containment  (HV,  or //ost-V'ector. 
systems)  for  prokaryotes  will  be 
established:  specific  criteria  will  depend 
on  the  organisms  to  be  used. 

II-D-l-a.  HVI.  A host-vector  system 
which  provides  a moderate  level  of 
containment.  Specific  systems: 
ll-D-l-a-(l).  EKt.  The  host  is  always 
K coli  K-12  or  a derivative  thereof,  and 
the  vectors  include  nonconjugative 
plasmids  (e.g..  pSClO),  ColEl.  or 
derivatives  thereof  |12-27|)  and  variants 
of  bacteriophage,  such  as  lamboda  |28- 
>3).  The  E col)  K-12  hosts  shall  not 
contain  conjugation-proficient  plasmids, 
whether  autonomous  or  integrated,  or 
generalized  transducing  phages. 

I \l-D-\-*-{2).  Other  Prokaryotes 
Hosts  and  vectors  shall  be.  at  a 
minimum,  comparable  in  containment  to 
|£  coll  K-12  with  a non  conjugative 
\ plasmid  or  bacteriophage  vector.  The 
data  to  be  considered  and  a mechanism 
I'lr  approval  of  such  HVI  systems  are 
described  below  (Section  lI-D-2). 

II-D-l-b.  HV2.  These  are  host-vector 
ISystems  shown  to  provide  a high  level  of 
I biological  containment  as  demonstrated 
Iby  data  from  suitable  tests  performed  in 
Ithr  laboratory.  Escape  of  the 


recombinant  DNA  either  via  survival  of 
the  organisms  or  via  transmission  of 
recombinant  DNA  to  other  organisms 
should  be  less  than  l/lO*  under 
specified  conditions.  Specific  systems: 

II-D-l-b-(l).  For  El^  host-vector 
systems  in  which  the  vector  is  a 
plasmid,  no  more  than  one  in  10*  host 
cells  should  be  able  to  perpetuate  a 
cloned  DNA  fragment  under  the 
specified  nonpermissive  laboratory 
conditions  designed  to  represent  the 
natural  environmenL  either  by  survival 
of  the  original  host  or  as  a consequence 
of  transmission  of  the  cloned  DNA 
fragment. 

U-D-l-b-{2).  For  EK2  host-vector 
systems  in  which  the  vector  is  a phage, 
no  more  than  one  in  10*  phage  partides 
should  be  able  to  perpetuate  a doned 
DNA  fragment  under  the  specified 
nonpermissive  laboratory  conditions 
designed  to  represent  the  natural 
environment  either  (i)  as  a prophage  (in 
the  inserted  or  plasmid  form)  in  the 
laboratory  host  used  for  phage 
propagation  or  (ii)  by  surviving  in 
natural  environments  and  transferring  a 
doned  DNA  fragment  to  other  hosts  (or 
their  resident  prophages). 

Il-D-l-c.  HV3.  These  are  host-vector 
systems  in  which; 

ll-D-l-c-{l).  All  HV2  criteria  are  met. 

II-D-l-c-(2).  The  vector  is  dependent 
on  its  propagation  host  or  is  highly 
defective  in  mobilizability.  Reversion  to 
host-independence  must  be  less  than  1/ 
10*  per  vector  genome  per  generation. 

ll-I>-l-c-(3).  No  markers  conferring 
resistance  to  antibiotics  commonly  used 
dinically  or  in  agriculture  are  carried  by 
the  vector,  unless  expression  of  such 
markers  is  dependent  on  the 
propagating  host  or  on  unique 
laboratory -controlled  conditions  or  is 
blocked  by  the  inserted  D.NA. 

II-D-l-c-(4).  The  specified 
containment  shown  by  laboratory  tests 
has  been  independently  confirmed  by 
specified  tests  in  animals,  including 
primates,  and  in  other  relevant 
environments. 

Il-D-l-o-(5).  The  relevant  genotypic 
and  phenotypic  traits  have  been 
independently  confirmed. 

II-D-2.  Certification  of  Host-Vector 
Systems. 

Il-D-2-a.  Responsibility.  HVl 
systems  other  than  E.  coli  K-IZ  and 
HV2  and  HV3  host-vector  systems,  may 
not  be  designated  as  such  until  they 
have  been  certified  by  the  Director,  NIH. 
Application  for  certification  of  a host- 
vector  system  is  made  by  written 
application  to  the  Office  of  Recombinant 
DNA  Activities.  National  Institutes  of 
Health.  Bethesda.  Maryland  20205. 

Host-vector  systems  that  are  proposed 
for  ceitifiration  will  be  reviewed  by  the 


National  Institutes  of  Health  (NIH) 
Recombinant  DNA  Advisory  Committee 
(RAC).  (See  Section  IV-E-l-b-(l)-(c).) 
This  will  first  involve  review  of  the  data 
on  construction,  properties,  and  testing 
of  the  proposed  host-vector  system  by  a 
Working  Group  composed  of  one  or 
more  members  of  the  RAC  and  other 
persons  chosen  because  of  their 
expertise  in  evaluating  such  data.  The 
Committee  will  then  evaluate  the  report 
of  the  Working  Group  and  any  other 
available  information  at  a regular 
meeting.  The  Director,  NIH,  is 
responsible  for  certification  after 
receiving  the  advice  of  the  RAC.  Minor 
modifications  of  existing  certified  host- 
vector  systems,  where  the  modifications 
are  of  minimal  or  no  consequence  to  the 
properties  relevant  to  containment  may 
be  certified  by  the  Director.  NIH, 
without  review  by  the  RAC.  (See 
Section  IV-E-l-b-(3)-(f).) 

When  new  host-vector  systems  are 
certified,  notice  of  the  certification  will 
be  sent  by  the  Office  of  Recombinant 
DNA  Activities  (ORDA)  to  the  applicant 
and  to  all  Institutional  Biosafety 
Committees  (IBCs)  and  will  be 
published  in  the  Recombinant  DNA 
Technical  Bulletin.  Copies  of  a list  of  all 
currently  certified  host-vector  systems 
may  be  obtained  from  ORDA  at  any 
time. 

llie  Director,  NIH.  may  at  any  time 
rescind  the  certification  of  any  host- 
vector  system.  (See  Section  IV-E-l-b- 
(3)-(g).)  If  certification  of  a host-vector 
system  is  rescinded.  NIH  will  instruct 
investigators  to  transfer  cloned  DNA 
into  a different  system,  or  use  the  clones 
at  a higher  physical  containment  level 
unless  NIH  determines  that  the  already 
constructed  clones  incorporate  adequate 
biological  containment. 

Certification  of  a given  system  dues 
not  extend  to  modifications  of  either  the 
host  or  vector  component  of  that  system. 
Such  modified  systems  must  be 
independently  certified  by  the  Director, 
NIH.  If  modifications  are  minor,  it  may 
only  be  necessary  for  the  investigator  to 
submit  data  showing  that  the 
modifications  have  either  improved  or 
not  impaired  the  major  phenotypic  traits 
on  which  the  containment  of  the  system 
depends.  Substantial  modifications  of  a 
certified  system  require  the  submission 
of  complete  testing  data. 

II-D-2-b.  Data  To  Be  Submitted  for 
Certification. 

ll-D-2-b-(l).  HVl  Systems  Other  than 
E.  Coli  K-12.  The  following  types  of  data 
shall  be  submitted,  modified  as 
appropriate  for  the  particular  system 
under  consideration,  (i)  A description  of 
the  organism  and  vector  the  strain's 
natural  habitat  and  growth 
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requirements;  its  physiological 
properties,  particularly  those  related  to 
its  reproduction  and  survival  and  the 
mechanisms  by  which  it  exchanges 
genetic  information;  the  range  of 
organisms  with  which  this  organism 
normally  exchanges  genetic  information 
and  what  sort  of  information  is 
exchanged;  and  any  relevant 
information  on  its  pathogenicity  or 
toxicity,  (ii)  A description  of  the  history 
of  the  particular  strains  and  vectors  to 
be  used,  including  data  on  any 
mutations  which  render  this  organism 
less  able  to  survive  or  transmit  genetic 
information,  (iii)  A general  description 
of  the  range  of  experiments 
contemplated,  with  emphasis  on  the 
need  for  developing  such  an  HVl 
system. 

lI-D-2-b-(2).  HV2  Systems. 
Investigators  planning  to  request  HV2 
certification  for  host-vector  systems  can 
obtain  instructions  from  ORDA 
concerning  data  to  be  submitted  (33A, 
33B).  In  general,  the  following  types  of 
data  are  required:  (i)  Description  of 
construction  steps,  with  indication  of 
source,  properties,  and  manner  of 
introduction  of  genetic  traits,  (ii) 
Quantitative  data  on  the  stability  of 
genetic  traits  that  contribute  to  the 
containment  of  the  system,  (iii)  Data  on 
the  survival  of  the  hosWector  system 
under  nonpermissive  laboratory 
conditions  designed  to  represent  the 
relevant  natural  environment,  (iv)  Data 
on  transmissibility  of  the  vector  and/or 
a cloned  DNA  fragment  under  both 
permissive  and  nonpermissive 
conditions,  (v)  Data  on  all  other 
properties  of  the  system  which  affect 
containment  and  utility,  including 
information  on  yields  of  phage  or 
plasmid  molecules,  ease  of  DNA 
isolation,  and  ease  of  transfection  or 
transformation,  (vi)  In  some  cases,  the 
investigator  may  be  asked  to  submit 
data  on  survival  and  vector 
transmissibility  from  experiments  in 
which  the  host-vector  is  fed  to 
laboratory  animals  (e.g.,  rodents).  Such 
in  vivo  data  may  be  required  to  confirm 
the  validity  of  predicting  in  vivo  survival 
on  the  basis  of  in  vitro  experiments. 

Data  must  be  submitted  in  writing  to 
ORDA.  Ten  to  twelve  weeks  are 
normally  required  for  review  and 
circulation  of  the  data  prior  to  the 
meeting  at  which  such  data  can  be 
considered  by  the  RAC.  Investigators 
are  encouraged  to  publish  their  data  on 
the  construction,  properties,  and  testing 
of  proposed  HV2  systems  prior  to 
consideration  of  the  system  by  the  RAC 
and  its  subcommittee.  More  specific 
instructions  concerning  the  type  of  data 
to  be  submitted  to  NIH  for  proposed  EK2 


systems  involving  either  plasmids  or 
bacteriophage  in  E.  coli  K-12  are 
available  from  ORDA. 

Il-D-2-b-(3).  HV3  Systems.  Putative 
HV3  systems  must,  as  the  first  step  in 
certification,  be  certified  as  HV2 
systems.  Systems  which  meet  the 
criteria  given  above  under  II-D-l-(c)-l, 
II-D-l-(c)-2,  and  II-D-l-(c)-3  will  then 
be  recommended  for  HV3  testing.  Tests 
to  evaluate  various  HV2  host-vector 
systems  for  HV3  certification  will  be 
performed  by  contractors  selectd  by 
NIH.  These  contractors  will  repeat  tests 
performed  by  individuals  proposing  the 
HV2  system  and,  in  addition,  will 
conduct  more  extensive  tests  on 
conditions  likely  to  be  encountered  in 
nature.  The  genotypic  and  phenotypic 
traits  of  HV2  systems  will  be  evaluated. 
Tests  on  survival  and  transmissibility  in 
and  on  animals,  including  primates,  will 
be  performed,  as  well  as  tests  on 
survival  in  certain  specified  natural 
environments. 

II-D-3.  Distribution  of  Certified  Host- 
Vectors.  Certified  HV2  and  HV3  host- 
vector  systems  (plus  appropriate  control 
strains)  must  be  obtained  from  the  NIH 
or  its  designees,  one  of  whom  will  be  the 
investigator  who  developed  the  system. 
NIH  shall  announce  the  availability  of 
the  system  by  publication  of  notices  in 
appropriate  journals. 

Plasmid  vectors  will  be  provided  in  a 
suitable  host  strain,  and  phage  vectors 
will  be  distributed  as  small-volume 
lysates.  If  NIH  propagates  any  of  the 
host  strains  or  phage,  a sample  will  be 
sent  to  the  investigator  who  developed 
the  system  or  to  an  appropriate 
contractor,  prior  to  distribution,  for 
verification  that  the  material  is  free  from 
contamination  and  unchanged  in 
phenotypic  properties. 

In  distributing  the  certified  HV2  and 
HV3  host-vector  systems,  NIH  or  its 
designee  will  (i)  send  out  a complete 
description  of  the  system;  (ii)  enumerate 
and  describe  the  tests  to  be  performed 
by  the  user  in  order  to  verify  important 
phenotypic  traits;  (iii)  remind  the  user 
that  any  modification  of  the  system 
necessitates  independent  approval  of 
the  system  by  the  NIH;  and  (iv)  remind 
the  user  of  responsibility  for  notifying 
ORDA  of  any  discrepancies  with  the 
reported  properties  or  any  problems  in 
the  safe  use  of  the  system. 

NIH  may  also  distribute  certified  HVl 
host-vector  systems. 

III.  Containment  Guidelines  for  Covered 
Experiments 

Part  III  discusses  experiments  covered 
by  the  Guidelines.  The  reader  should 
first  consult  Part  I,  where  exempt 
experiments  are  listed. 


Where  recommended  physical 
containment  levels  applicable  to  non- 
recombinant DNA  experiments  exist  for 
either  the  host  or  the  vector,* 
recombinant  DNA  experiments  should 
be  carried  out  at  containment  levels  at 
least  as  high  as  those  recommended  for 
non-recombinant  DNA  experiments.  If 
there  is  clear  evidence  that  the  donor 
DNA  will  significantly  change  the 
pathogenicity  of  the  host,  the 
containment  level  appropriate  to  the 
anticipated  change  will  be  applied. 
Otherwise,  all  experiments  may  be 
carried  out  imder  conditions  of  PI  or  PI- 
TS physical  containment. 

No  experiments  should  be  performed 
which  involve: 

(a)  Deliberate  transfer  of  a drug 
resistance  trait  to  microorganisms  that 
are  not  known  to  acquire  it  naturally,  if 
such  acquisition  could  compromise  the 
use  of  a drug  to  control  disease  agents  in 
human  or  veterinary  medicine  or 
agriculture, 

(b)  Deliberate  formation  of 
recombinant  DNAs  containing  genes  for 
the  biosynthesis  of  toxins  lethal  for 
vertebrates  at  an  UOm  of  less  than.lOO 
nanograms  per  kilogram  body  weight 
(e.g.,  the  botulinum  toxins,  tetanus  toxin, 
diphtheria  toxin.  Shigella  dysenteriae 
neurotoxin).  Guidelines  for  the  cloning 
of  DNAs  containing  genes  coding  for  the 
biosynthesis  of  toxins  which  are  lethal 
to  vertebrates  at  100  nanograms  to  100 
micrograms  per  kilogram  body  weight 
are  specified  in  Appendix  G. 

IV.  Roles  and  Responsibilities 

IV-A.  [Deleted] 

IV-B.  [Deleted] 

IV-C.  General  Definitions.  The 
following  terms  are  defined  as  follows: 

IV-C-1.  "DNA”  means 
deoxyribonucleic  acid. 

IV-C-2.  "Recombinant  DNA”  or 
"recombinant  DNA  molecules”  means 
either  (i)  molecules  which  are 
constructed  outside  living  cells  by 
joining  natural  or  synthetic  DNA 
segments  to  DNA  molecules  that  can 
replicate  in  a living  cell,  or  (ii)  DNA 
molecules  which  result  from  the 
replication  of  a molecule  described  in  (i) 
above. 

IV-C-3.  [Deleted] 

IV-C-4.  "Institution”  means  any 
public  or  private  entity  (including 
Federal,  State,  and  local  government 
agencies). 

IV-C-5.  [Deleted] 

IV-C-6.  "NIH  Office  of  Recombinant 
DNA  Activities”  or  "ORDA”  means  the 
office  within  NIH  with  responsibility  for 


* Such  as  those  specified  by  the  CDC  Guidelines, 
or  the  USDA  Quarantine  Regulations. 
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(i)  reviewing  and  coordinating  all 
activities  of  NIH  related  to  the 
Guidelines,  and  (ii)  performing  other 
duties  as  defined  in  Section  lV-E-3. 

rV-C-7.  "Recombinant  DNA  Advisory 
Committee"  or  "RAC”  means  the  public 
advisory  committee  that  advises  the 
Secretary,  the  Assistant  Secretary  for 
Health,  and  the  Director  of  the  National 
Institutes  of  Health  concerning 
recombinant  DNA  research.  The  RAC 
shall  be  constituted  as  specified  in 
Section  IV-E-2. 

IV-C-6.  "Director.  NIH”  or  "Director” 
means  the  Director  of  the  National 
Institutes  of  Health  and  any  other  officer 
or  employee  of  NIH  to  whom  authority 
has  been  delegated. 
rV-C-9.  (Deleted) 
rV-C-10.  [Deleted] 
rV-C-11.  "Laboratory  Safety 
Monograph"  or  "LSM"  means  a 
publication  to  accompany  the  NIH 
Guidelines  describing  practices, 
equipment,  and  facilities  in  detail. 

rV-D.  Responsibilities  of  the 
Institution. 

Each  Institution  conducting  or 
sponsoring  recombinant  DNA  research 
should  take  responsibility  for  monitoring 
its  own  activities  in  this  area.  Any 
unusual  events  that  might  be  associated 
with  the  use  of  recombinant  DNA 
molecules  should  be  reported  to  the 
Director,  NIH. 

rV-E.  Responsibilities  of  NIH. 
rV-E-1.  Director.  The  Director.  NIH.  is 
responsible  for  (i)  establishing  the  NIH 
Guidelines  on  recombinant  DNA 
research,  (ii)  overseeing  their 
impiementation.  and  (lii)  their  final 
interpretation. 

The  Director  has  a number  of 
responsibilities  under  the  Guidelines 
that  involve  the  NIH  Office  of 
Recombinant  DNA  Activities  (ORDA) 
and  the  Recombinant  DNA  Advisory 
Committee  (RAC).  ORDA's 
responsibilities  under  the  Guidelines  are 
administrative.  Advice  from  the  RAC  is 
primarily  scientific  and  technical.  In 
certain  circumstances,  there  is  specific 
opportunity  for  public  comment  with 
published  response,  before  final  action. 

rV-E-l-a.  General  Responsibilities  of 
the  Director,  .NIH.  The  responsibilities 
of  the  Director  shall  include  the 
following: 

rV-E-l-a-(l).  Promulgating 
requirements  as  necessary  to  implement 
the  Guidelines: 

rV-E-l-a-{2).  Establishing  and 
maintaining  the  RAC  to  cany  out  the 
responsibilities  set  forth  in  Action  IV- 
E-2.  The  RAC's  membership  is  specified 
in  its  charter  and  in  Section  IV-^2;  and 
IV-E-l-a-(3).  Establishing  and 
aintaining  ORDA  to  carry  out  the 


responsibilities  defined  in  Section  IV-E- 
3. 

IV-E-l-b.  Specific  Responsibilities  of 
the  Director,  NIH. 

IV-E-l-b-{l).  The  Director  is 
responsible  for  the  following  major 
actions  (For  these,  the  Director  must 
seek  the  advice  of  the  RAC  and  provide 
an  opportunity  for  public  and  Federal 
agency  comment.  Specifically,  the 
agenda  of  the  RAC  meeting  citing  the 
major  actions  will  be  published  in  the 
Federal  Register  at  least  30  days  before 
the  meeting,  and  the  Director  will  also 
publish  the  proposed  actions  in  the 
Federal  Register  for  comment  at  least  30 
days  before  the  meeting.  In  addition,  the 
Director’s  proposed  decision,  at  his 
discretion,  may  be  published  in  the 
Federal  Register  for  30  days  of  comment 
before  final  action  is  taken.  The 
Director’s  final  decision,  along  with 
response  to  the  comments,  will  be 
published  in  the  Federal  Register  and 
the  Recombinant  DNA  Technical 
Bulletin.  The  RAC  will  be  notified  of 
this  decision); 

rV-E-l-b-(l)-(a).  Changing 
containment  levels  for  types  of 
experiments  that  are  specified  in  the 
Guidelines  when  a major  action  is 
involved: 

rV-E-l-b-(l)-(b).  Assigning 
containment  levels  for  types  of 
experiments  that  are  not  explicitly 
considered  in  the  Guidelines  when  a 
major  action  is  involved; 

IV-E-l-b-(l)-{c).  Certifying  new  host- 
vector  systems,  with  the  exception  of 
minor  modifications  of  already  certified 
systems.  (The  standards  and  procedures 
for  certification  are  described  in  Section 
n-D-2-a.  Minor  modifications 
constitute,  for  example,  those  of  minimal 
or  no  consequence  to  the  properties 
relevant  to  containment.); 

IV-E-l-b-(l)-(d).  Promulgating  and 
amending  a list  of  classes  of 
recombinant  DNA  molecules  to  be 
exempt  from  these  Guidelines  because 
they  consist  entirely  of  DNA  segments 
from  species  that  exchange  DNA  by 
known  physiological  processes,  or 
otherwise  do  not  present  a significant 
risk  to  health  or  the  environment  (see 
Sections  I-E-4  and  -5  for  further 
information); 

IV-E-l-b-(l)-(e).  (Deleted) 

IV-E-l-b-(l)-(f).  Adopting  other 
changes  in  the  Guidelines. 

lV-E-l-b-(2).  The  Director  is  also 
responsible  for  the  following  lesser 
actions  (For  these,  the  Director  must 
seek  the  advice  of  the  RAC.  The 
Director’s  decision  will  be  transmitted  to 
the  RAC  and  pubbshed  in  the 
Recombinant  DNA  Technical  Bulletin): 


IV-E-l-b-(2)-(a).  Interpreting  and 
determining  containment  levels,  upon 
request  by  ORDA; 

IV-E-l-b-(2)-(b).  Changing 
containment  levels  for  experiments  that 
are  specified  in  the  Guidelines: 
IV-E-l-b-(2)-(c).  Assigning 
containment  levels  for  experiments  not 
explicitly  considered  in  the  Guidelines: 
IV-E-l-b-(2)-{d).  (Deleted) 
lV-E-l-b-(2)-(e).  (Deleted) 
IV-E-l-b-(3).  The  Director  is  also 
responsible  for  the  following  actions. 
(The  Director’s  decision  will  be 
transmitted  to  the  RAC  and  published  in 
the  Recombinant  DNA  Technical 
Bulletin): 

lV-E-l-b-(3)-{a).  Interpreting  the 
Guidelines  for  experiments  to  which  the 
Guidelines  specifically  assign 
containment  levels; 

IV-E^l-b-(3)-(b).  Determining 
appropriate  containment  conditions  for 
experiments  according  to  case 
precedents  developed  under  Section  IV- 
E-l-b-(2)-{c). 

IV-E-l-b-(3)-{c).  (Deleted] 
IV-E-l-b-(3)-{d).  [Deleted) 
IV-E-l-b-(3)-{e).  [Deleted) 
IV-E-l-b-(3)-{f).  Approving  minor 
modifications  of  already  certified  host- 
vector  systems.  (The  standards  and 
procedures  for  such  modifications  are 
described  in  Section  Il-D-2);  and 
IV-E-l-b-(3)-(g).  Decertifying  already 
certified  host-vector  systems. 
IV-E-l-b-(3)-(h).  (Deleted) 
rV-E-l-b-(3}-(i).  Adding  new  entries 
to  the  list  of  toxins  for  vertebrates  (see 
Appendix  G). 

IV-E-l-b-(3)-(j).  Approving  the 
cloning  of  toxin  genes  in  host-vector 
systems  other  than  E.  coli  K-12  (see 
Appendix  G). 
lV-E-l-b-(4).  [Deleted) 

IV-E-l-b-(5).  (Deleted) 

IV-E-2.  Recombinant  DNA  Advisory 
Committee.  The  NIH  Recombinant  DNA 
Advisory  Committee  (RAC)  is 
responsible  for  carrying  out  specified 
functions  dted  below  as  well  as  others 
assigned  under  its  charter  or  by  the 
Secretary.  HHS,  the  Assistant  Secretary 
for  Health,  and  the  Director,  NIH. 

The  members  of  the  committee  shall 
be  chosen  to  provide,  collectively, 
expertise  in  scientific  fields  relevant  to 
recombinant  DNA  technology  and 
biological  safety — e.g.,  microbiology, 
molecular  biology,  virology,  genetics, 
epidemiology,  infectious  diseases,  the 
biology  of  enteric  organisms,  botany, 
plant  pathology,  ecology,  and  tissue 
culture.  At  least  20  percent  of  the 
members  shall  be  persons 
knowledgeable  in  applicable  law, 
standards  of  professional  conduct  and 
practice,  public  attitudes,  the 
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environment,  public  health,  occupational 
health,  or  related  fields.  Representatives 
from  Federal  agencies  shall  serve  as 
nonvoting  members.  Nominations  for  the 
RAC  may  be  submitted  to  the  NIH 
Office  of  Recombinant  DNA  Activities, 
Bethesda,  Md.  20205. 

All  meetings  of  the  RAC  will  be 
announced  in  the  Federal  Register, 
including  tentative  agenda  items,  30 
days  in  advance  of  the  meeting,  with 
final  agendas  (if  modified)  available  at 
least  72  hours  before  the  meeting.  No 
item  defined  as  a major  action  under 
Section  IV-E-l-b-(l)  may  be  added  to 
an  agenda  after  it  appears  in  the  Federal 
Register. 

lV-E-2-a.  The  RAC  shall  be 
responsible  for  advising  the  Director, 
NIH,  on  the  actions  listed  in  Section  IV- 
E-l-b-(I)  and  -(2). 

rV-E^.  The  Office  of  Recombinant 
DNA  Activities.  ORDA  shall  serve  as  a 
focal  point  for  information  on 
recombinant  DNA  activities  and  provide 
advice  to  all  within  and  outside  NIH, 
including  Institutions,  Principal 
Investigators,  Federal  agencies.  State  an 
local  governments,  and  institutions  in 
the  private  sector.  ORDA  shall  carry  out 
such  other  functions  as  may  be 
delegated  to  it  by  the  Director,  NIH, 
including  those  authorities  described  in 
Section  IV-E-l-b-(3).  In  addition, 

ORDA  shall  be  responsible  for  the 
following: 

IV-E-3-a.  through  IV-E-3-c-(3). 
[Deleted] 

IV-E-3-c-(4).  Publish  in  the  Federal 
Register  announcements  of  RAC 
meetings  and  agendas  30  days  in 
advance  on  any  action  listed  in  Section 
IV-E-l-b-(l)  and  Section  IV-E-l-b-(2). 

Note. — If  the  agenda  for  an  RAC  meeting  is 
modified,  ORDA  shall  make  the  revised 
agenda  available  to  anyone,  upon  request,  at 
least  72  hours  in  advance  of  the  meeting. 

IV-E-3-c-(5).  Publish  the 
Recombinant  DNA  Technical  Bulletin; 
and 

IV-E-3-c-(6).  Serve  as  executive 
secretary  to  the  RAC. 

IV-E-4.  Other  NIH  Components. 

Other  NIH  components  shall  be 
responsible  for: 

IV-E-^a.  [Deleted] 
rV-E-4-b.  [Deleted] 

IV-E-4-C.  Announcing  and 
distributing  certified  HV2  and  HV3  host- 
vector  systems  (see  Section  II-E-3). 

IV-F.  [Deleted] 

IV-G.  [Deleted] 

V.  Footnotes  and  References 
(l)-(4)  [Deleted] 

(5)  Care  should  be  taken  to  inactivate 
recombinant  DNA  before  disposal. 

Procedures  for  inactivating  DNA  can  be 
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VI.  Voluntary  Compliance 

VI-A.  to  VI-E.  (Deleted) 

Vl-F.  Protection  of  Proprietary  Data. 

In  general,  the  Freedom  of  Information 
Act  requires  Federal  agencies  to  make 
thier  records  available  to  the  public 
upon  request.  However,  this  requirement 
does  not  apply  to.  among  other  things, 
"trade  secrets  and  commercial  and 
rinancial  information  obtained  from  a 
person  and  privileged  or  confidential." 

18  U.S.C.  1905,  in  turn,  makes  it  a crime 
for  an  officer  or  employee  of  the  United 
States  or  any  Federal  department  or 
agency  to  publish,  divulge,  disclose,  or 
make  known  "in  any  manner  or  to  any 
extent  not  authorized  by  law  any 
information  coming  to  him  in  the  course 
of  his  employment  or  ofFicial  duties  or 
by  reason  of  any  examination  or 
investigation  made  by,  or  return,  report 
or  record  made  to  or  filed  with,  such 
department  or  agency  or  officer  or 
employee  thereof,  which  information 
concerns  or  relates  to  the  trade  secrets, 
(or  processes  * * * of  any  person,  firm. 


partnership,  corporation,  or 
association.”  This  provision  applies  to 
all  employees  of  the  Federal 
Government,  including  special 
Government  employees.  Members  of  the 
Recombinant  DNA  Advisory  Committee 
are  "special  Government  employees." 

Vl-F-1.  In  submitting  information  to 
NIH  for  purposes  of  complying 
voluntarily  with  the  Guidelines,  an 
institution  may  designate  those  items  of 
information  which  the  institution 
believes  constitute  trade  secrets  or 
privileged  or  confidential  commercial  or 
financial  information. 

VI-F-2.  If  NIH  receives  a request 
under  the  Freedom  of  Information  Act 
for  information  so  designated.  NIH  will 
promptly  contact  the  institution  to 
secure  its  views  as  to  whether  the 
information  (or  some  portion)  should  be 
released. 

Vl-F-3.  If  the  NIH  decides  to  release 
this  information  (or  some  portion)  in 
response  to  a Freedom  of  Information 
request  or  otherwise,  the  institution  will 
be  advised;  and  the  actual  release  will 
not  be  made  until  the  expiration  of  15 
days  after  the  institution  is  so  advised, 
except  to  the  extent  that  earlier  release, 
in  the  judgment  of  the  Director.  NIH,  is 
necessary  to  protect  against  an 
imminent  hazard  to  the  public  or  the 
environment. 

Vl-F-4.  The  following  information  will 
usually  be  considered  publicly  available 
information,  consistent  with  the  need  to 
protect  proprietary  data: 

a.  The  names  of  the  institution  and 
principal  investigator. 

b.  "nie  location  where  the  experiments 
will  be  performed. 

c.  The  host-vector  system. 

d.  The  source  of  the  DNA. 

e.  The  level  of  physical  containment. 

VI-F-5-a.  Any  institution,  which  is 

considering  submission  of  data  or 
information  vountarily  to  NIH.  may 
request  presubmission  review  of  the 
records  involved  to  determine  whether, 
if  the  records  are  submitted.  NIH  will  or 
will  not  make  part  or  all  of  the  records 
available  upon  request  under  the 
Freedom  of  Information  Act. 

Vl-F-5-b.  A request  for 
presubmission  review  should  be 
submitted  to  ORDA.  along  with  the 
records  involved.  These  records  must  be 
clearly  marked  as  being  the  property  of 
the  institution,  on  loan  to  NIH  solely  for 
the  purpose  of  making  a determination 
under  the  Freedom  of  Information  Act. 
ORDA  will  then  seek  a determination 
from  the  HEW  Freedom  of  Information 
Officer,  the  responsible  official  under 
HEW  regulations  (45  CFR  Part  5),  as  to 
whether  the  records  involved  (or  some 
portion)  are  or  are  not  available  to 
members  of  the  public  under  the 


Freedom  of  Information  Act.  Pending 
such  a determination,  the  records  will 
be  kept  separate  from  ORDA  files,  will 
be  considered  records  of  the  institution 
and  not  ORDA,  and  will  not  be  received 
as  part  of  ORDA  files.  No  copies  will  be 
made  of  the  records. 

V1-F-5-C.  ORDA  will  inform  the 
institution  of  the  HEW  Freedom  of 
Information  Officer’s  determination  and 
follow  the  institution's  instructions  as  to 
whether  some  or  all  of  the  records 
involved  are  to  be  returned  to  the 
institution  or  to  become  a part  of  ORDA 
files.  If  the  institution  instructs  ORDA  to 
return  the  records,  no  copies  or 
summaries  of  the  records  will  be  made 
or  retained  by  HEW,  NIH,  or  ORDA. 

Vl-F-5-d.  The  HEW  Freedom  of 
Information  Officer’s  determination  will 
represent  that  official’s  judgment,  as  of 
the  time  of  the  determination,  as  to 
whether  the  records  involved  (or  some 
portion)  would  be  exempt  from 
disclosure  under  the  Freedom  of 
Information  Act.  if  at  the  time  of  the 
determination  the  records  were  in 
ORDA  files  and  a request  were  received 
from  them  under  the  Act. 

Appendix  A. — Exemptions  Under  I-E-4 

Section  l-E-4  slates  that  exempt  from 
these  Guidelines  are  “certain  specified 
recombinant  DNA  molecules  that 
consist  entirely  of  DNA  segments  from 
different  species  that  exchange  DNA  by 
known  physiological  processes,  though 
one  or  more  of  the  segments  may  be  a 
synthetic  equivalent.  A list  of  such 
exchangers  will  be  prepared  and 
periodically  revised  by  the  Director, 

NIH,  with  advice  of  the  Recombinant 
DNA  Advisory  Committee,  after 
appropriate  notice  and  opportunity  for 
public  comment  (see  Section  IV-E-l-b- 
(l)-{d).)  Certain  classes  are  exempt  as  of 
publication  of  these  Revised  Guidelines. 
The  list  is  in  Appendix  A." 

Under  exemption  I-E-4  of  these 
revised  Guidelines  are  recombinant 
DNA  molecules  that  are  (1)  composed 
entirely  of  DNA  segments  from  one  or 
more  of  the  organisms  within  a sublist 
and  (2)  to  be  propagated  in  any  of  the 
organisms  within  a sublist. 
(Classification  of  Bergey's  Manual  af 
Determinative  Bacterialogy,  eighth 
edition.  R.E.  Buchanan  and  N.E. 

Gibbons,  editors.  Williams  and  Wilkins 
Company;  Baltimore.  1974.) 

Sublist  /I 

1.  Genus  Escherichia 

2.  Genus  Shigella 

3.  Genus  Salmonella  (including  Arizona) 

4.  Genus  Enterohacter 

5.  Genus  Citrobacter  (including  Levinea) 

6.  Genus  Klebsiella 
7 Genus  Erwinia 
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8.  Pseudomonas  aeruginosa,  Pseudomonas 
putida  and  Pseudomonas  fluorescens 

9.  Serratia  marcescens 

Subiisi  B 

1.  Bacillus  sub  tills 

2.  Bacillus  licheniformis 

3.  Bacillus  pumilus 

4.  Bacillus  globigii 

5.  Bacillus  niger 

6.  Bacillus  nato 

7.  Bacillus  amyloiiquefaciens 

8.  Bacillus  aterrimus 

Sublist  C 

1.  Streptomyces  aureofaciens 

2.  Streptomyces  rimosus 

3.  Streptomyces  coelicolor 

Subiist  D 

1.  Streptomyces  griseus 

2.  Streptomyces  cyaneus 

3.  Streptomyces  venezuelae 

Sublist  E 

One  way  transfer  of  Streptococcus  mutans  or 
Streptococcus  lactis  DNA  into 
Streptococcus  sanguis. 

Sublist  F 

1.  Streptococcus  sanguis 

2.  Streptococcus  pneumoniae 

3.  Streptococcus  faecalis 

4.  Streptococcus  pyogenes 

Appendix  B. — ClassiHcation  of 
Microorganisms  on  the  Basis  of  Hazard 

I.  Classification  of  Etiologic  Agents  on 
the  Basis  of  Hazard  (1) 

A.  Class  1 Agents 

All  bacterial,  parasitic,  fungal,  viral, 
rickettsial,  and  chlamydial  agents  not 
included  m higher  classes. 

B.  Class  2 Agents 

1.  Bacterial  Agents 

Actinobacillus — all  species  except  A.  mallei, 
which  IS  in  Class  3 
Arizona  hmshawii — all  serotypes 
Bacillus  anthracis 
Bordetella — all  species 
Borrelia  recurrentis,  B.  vincenti 
Clostridium  botulinum. 

Cl.  chauvoei.  Cl.  haemolyticum. 

Cl.  histolyticum.  Cl.  novyi. 

Cl.  septicum.  Cl.  tetani 
Corynebacterium  diptheriae, 

C.  egui,  C.  haemolyticum 
C.  pseudotuberculosis 
C.  pyogenes,  C.  renale 
Diplocococcus  (Streptococcus)  pneumoniae 
Erysipelothrix  insidiosa 
Escherichia  coli — all  enteropathogenic 
serotypes 

Haemophilus  ducreyi,  H.  influenzae 
Herellae  vaginicola 

Klebsiella — all  species  and  all  serotypes 
Leptospira  interrogans — all  serotypes 
Listeria — all  species 
Mima  poloymorpha 
Moraxella — all  species 
Mycobacteria — all  species  except  those 
listed  in  Class  3 


Mycoplasma — all  species  except 
Myaoplasma  mycoides  and  Mycoplasma 
agalactiae,  which  are  in  Class  5 
Neisseria  gonorrhaeae,  N.  meningitidis 
Pasteurella — all  species  except  those  listed  in 
Class  3 

Salmonella — all  species  and  all  serotypes 
Shigella — all  species  and  all  serotypes 
Sphaerophorus  necrophorus 
Staphylococcus  aureaus 
Streptobacillus  moniliformis 
Streptococcus  pyogenes 
Treponema  carateum,  T pallidum,  and  T 
pertenue 

Vibrio  fetus,  V comma,  including  biotype  El 
Tor,  and  V parahemolyticus 

2.  Fungal  Agents 

**Actinomycetes  (including  Nocardia  species 
and  Actinomyces  species  and  Arachnia 
propionicaj 

Blastomyces  dermatitidis 
Cryptococcus  neoformans 
Paracoccidioides  brasiliensis 

3.  Parasitic  Agents 
Endomoeba  histolytica 
Leishmania  sp. 

Naegleria  gruberi 
Toxoplasma  gondii 
Toxocara  canis 
Trichinella  spiralis 
Trypanosoma  cruzi 

4.  Viral,  Rickettsial,  and  Chlamydial  Agents 
Adenoviruses — human — all  types 

Cache  Valley  virus 
Coxsackie  A and  B viruses 
Cytomegloviruses 
Echoviruses — all  types 
Encephalomyocarditis  virus  (EMC) 

Flanders  virus 
Hart  Park  virus 

Hepatitis-associated  antigen  material 
Herpes  viruses — except  Herpesvirus  simiae 
(Monkey  B virus)  which  is  in  Class  4 
Corona  viruses 

Influenza  viruses — all  types  except  A/PR8/ 
34,  which  is  in  Class  1 
Langat  virus 

Lymhogranuloma  venereum  agent 
Measles  virus 
Mumps  virus 

Parainfluenza  virus — all  types  except 
Parainfluenza  virus  3,  SF4  strain,  which  is 
in  Class  1 

Polioviruses — all  types,  wild  and  attenuated 
Poxviruses — all  types  except  Alastrim, 
Smallpox,  Monkey  pox,  and  'Whitepox, 
which  depending  on  experiments,  are  in 
Class  3 or  Class  4 

Rabies  virus — all  strains  except  Rabies  street 
virus,  which  should  be  classified  in  Class  3 
when  inoculated  into  carnivores 
Reoviruses — all  types 
Respiratory  syncytial  virus 
Rhinoviruses — all  types 
Rubella  virus 

Simian  viruses — all  types  except  Herpesvirus 
simiae  (Monkey  B virus)  and  Marburg 
virus,  which  are  in  Class  4 
Sindbis  virus 
Tensaw  virus 
Turlock  virus 
Vaccinia  virus 
Varicella  virus 
Vole  rickettsia 


Yellow  fever  virus,  17D  vaccine  strain 

C.  Class  3 Agents 

t Bacterial  Agents 
Actinobacillus  mallei  * 

Bartonella — all  species 
Brucella — all  species 
Francisella  tularensis 
Mycobacterium  avium,  M.  bovis,  M. 
tuberculosis 

Pasteurella  multocide  type  B ("buffalo"  and 
other  foreign  virulent  strains*) 

Pseudomonas  pseudomallei  * 

Yersenia  pestis 

2.  Fungal  Agents 
Coccidioides  immitis 
Histoplasma  capsulatum 
Histoplasma  capsulatum  var.  duboisii 

3.  Parasitic  Agents 
Schistosoma  mansoni 

4.  Viral,  Rickettsial,  and  Chlamydial  Agents 

* * * Alastrim,  Smallpox,  Monkey  pox,  and 

Whitepox,  when  used  in  vitro 
Arboviruses — all  strains  except  those  in 
Class  2 and  4 (Arboviruses  indigenous  to 
the  United  States  are  in  Class  3,  except 
those  listed  is  Class  2. 

West  Nile  and  Semliki  Forest  viruses  may  be 
classified  up  or  down,  depending  on  the 
conditions  of  use  and  geographical  location 
of  the  laboratory.) 

Dengue  virus,  when  used  for  transmission  or 
animal  inoculation  experiments 
Lumphocytic  choriomeningitis  virus  (LCM) 
Psittacosis-Ornithosis-  Trachoma  group  of 
agents 

Rabies  street  virus,  when  used  m 
inoculations  of  carnivores  (See  Class  2) 
Rickettsi—a\\  species  except  Vole  rickettsia 
when  used  for  transmission  or  animal 
inoculation  experiments 
Vesicular  stomatitis  virus  * 

Yellow  fever  virus — wild,  when  used  in  vitro 

D.  Class  4 Agents  | 

1:  Bacterial  Agen  ts  fl  j 

None  ? 

2.  Fungal  Agents  Ij 

None  . 

3.  Parasitic  Agents  (j 

None 

4.  Viral,  Rickettsial,  and  Chlamydial  Agents  '• 

* * 'Alastrim,  Smallpox,  Monkey  pox,  and 

Whitepox,  when  used  for  transmission  or  ( 
animal  inoculation  experiments  | 

Hemorrhagic  fever  agents,  including  Crimean  i 
hemorrhagic  fever,  (Congo),  funin,  and 
Machupo  viruses,  and  others  as  yet  t 

undefined  ' 

Herpesvirus  simiae  (Monkey  B virus)  4 

Lassa  virus 

Marburg  virus  I 

Tick-borne  encephalitis  virus  complex, 
including  Russian  spring-summer  i j 

encephalitis,  Kyasanur  forest  diesase,  I ( 

Omsk  hemorrhagic  fever,  end  Central  i j 

European  encephalitis  viruses  ! Ij 

Venezuelan  equine  encephalitis  virus,  f (j 

epidemic  strains,  when  used  for 
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trananission  or  animal  inoculation 
experiments 

Yellow  fever  virus — wild,  when  used  for 
transmission  or  animal  inoculation 
experiments 

//.  Classification  of  Oncogenic  Viruses 
on  the  Basis  of  Potential  Hazard  (2) 

A.  Low-Risk  Oncogenic  Viruses 
Rous  Sarcoma 

SV-40 

CELO 

Ad7-SV40 

Polyoma 

Bovine  papilloma 
Rat  mammary  tumor 
Avian  Leukosis 
Murine  Leukemia 
Murine  Sarcoma 
Mouse  mammary  tumor 
Rat  Leukemia 
Hamster  Leukemia 
Bovine  Leukemia 
Dog  Sarroma 

Masun-PTixer  Monkey  Virus 
Marek's 

Guinea  Pig  Herpes 
Lacke  (Frog) 

Adenovirus 
Shopc  Fibroma 
Shope  Papilloma 

B.  Moderate-Risk  Oitcogenic  Viruses 
Ad2-SV40 

FeLV 

HV  Saimiri 

EBV 

SSV-1 

CaLV 

HV  a teles 

Yaba 

FeSV 

///.  Animal  Pathogens  (3) 

A.  Animal  disease  organisms  which  are 
forbidden  entry  into  the  United  Stales  by  Law 
(CDC  Class  S agents) 

t.  Foot  and  mouth  disease  virus 

B.  Animal  disease  organisms  and  vectors 
which  are  forbidden  entry  into  the  United 
States  by  USDA  Policy  (CDC  Class  5 Agents) 
African  horse  sickness  virus 

African  swine  fever  virus 
Besnoitia  besnoiti 
Boma  disease  virus 
Bovine  infectious  petechial  fever 
Camel  pox  virus 
Ephemeral  fever  virus 
Fowl  plague  virus 
Coat  pox  virus 
Hog  cholera  virus 
Louping  iO  virus 
Lumpy  skin  disease  virus 
Nairobi  sheep  disease  virus 
Newcastle  disease  virus  (Asiatic  strains) 
Mycoplasma  mycoides  (contagious  bovine 
pleuropneumonia) 

Mycoplasma  agalactiae  (contagious  agalactia 
of  sheep) 

Rickettsia  ruminatium  (heart  water) 

Rift  valley  fever  virus 
Rhinderpesl  virus 
Sheep  pox  virus 
Swine  vesicular  disease  virus 


Teschen  disease  virus 
Trypanosoma  vivax  (Nagana) 

Trypanosoma  evansi 
Theileria  par\-a  (East  Coast  fever) 

Theileria  annulata 
Theileria  lawrencei 
Theileria  bovis 
Theileria  hires’ 

Vesicular  exanthema  virus 
Wesselsbron  disease  virus 
Zyonema 

Footnotes  and  References  of  Appendix  B 

*A  USOA  permit,  required  for  import  and 
interstate  commerce  of  pathogens,  may  be 
obtained  from  the  Animal  and  Plant  Health 
Inspection  Service.  USDA.  Federal  Building. 
Hyattsville.  MD.  207S2. 

“Since  the  publication  of  the  classiTication 
in  1974  |1|.  the  Actinomycetes  have  been 
reclassified  os  bacterial  rather  than  fungal 
agents. 

'“All  activities,  including  storage  of 
variola  and  whitepox  are  restricted  to  the 
single  national  facility  (World  Health 
Organization  (WHO)  Collaborating  Center 
for  Smallpox  Research,  Center  for  Disease 
Control,  in  Atlanta). 

(1)  Classification  of  Etiologic  Agents  on  the 
Basis  of  Hazard.  (4th  Edition.  July  1974).  U.S. 
Department  of  Health.  EducaUon  and 
Welfare.  Public  Health  Service.  Center  for 
Disease  Control,  Office  of  Biosafety.  Atlanta. 
Georgia  30333. 

(2)  National  Cancer  Institute  Safety 
Standards  for  Research  Involving  Oncogenic 
Viruses.  (October  1974).  U.S.  Department  of 
Health.  Education,  and  Welfare  Publication 
No.  (NIH)  75-790. 

(3)  U.S.  Department  of  Agriculture.  Animal 
and  Plant  Health  Inspection  Service. 

Appendix  C. — Exemptions  Under  l-E-5 

Section  I-E-5  stales  that  exempt  from 
these  Guidelines  are  "Other  classes  of 
recombinant  DNA  molecules,  if  the 
Director.  NIH.  with  advice  of  the 
Recombinant  DNA  Advisory  Committee, 
after  appropriate  notice  and  opportunity 
for  public  comment,  finds  that  they  do 
not  present  a significant  risk  to  health  or 
the  environment.  (See  Section  fV-E-1- 
b-(lH<l))-  Certain  classes  are  exempt  as 
of  publication  of  these  Revised 
Guidelines." 

The  following  classes  of  experiments 
are  exempt  under  Section  1-E^  of  the 
Guidelines: 

1.  Recombinant  DNAs  in  Tissue 
Culture.  Recombinant  DNA  molecules 
derived  entirely  from  non-viral 
components  (that  is.  no  component  is 
derived  from  a eukaryotic  virus),  that 
are  propagated  and  maintained  in  cells 
in  tissue  culture  are  exempt  from  these 
Cuidebnes  with  the  exceptions  listed 
below. 

Exceptions.  Experiments,  involving 
the  deliberate  introduction  of  genes 
coding  for  the  biosynthesis  of  toxins 
potent  for  vertebrates.  (See  Appendix 
G.) 


2.  Experiments  Involving  E.  coli  K-12 
host-vector  systems.  Experiments  which 
use  E.  coli  K-12  host-vector  systems, 
with  the  exception  of  those  experiments 
listed  below,  are  exempt  from  these 
Guidelines  provided  that  (a)  the  E.  coli 
host  shall  not  contain  conjugation 
proficient  plasmids  or  generalized 
transducing  phages,  and  (b)  lambda  or 
lambdoid  or  Ff  bacteriophages  or 
nonconjugative  plasmids  [49]  shall  be 
used  as  vectors.  However,  experiments 
involving  the  insertion  into  E.  coli  K-12 
of  DNA  from  prokaryotes  that  exchange 
genetic  information  [35]  with  E.  coli  may 
be  performed  with  any  E.  coli  K-12 
vector  (e.g.,  conjugative  plasmid).  When 
a nonconjugative  vector  is  used,  the  E. 
coli  K-12  host  may  contain  conjugation 
proficient  plasmids  either  autonomous 
or  integrated,  or  generalized  transducing 
phages. 

For  these  exempt  experiments.  PI 
physical  containment  conditions  are 
recommended. 

Exceptions.  Experiments  involving  the 
deliberate  cloning  of  genes  coding  for 
the  biosynthesis  of  toxins  potent  for 
vertebrates.  (See  Appendix  G.) 

3.  Experiments  Involving 
Saccharomyces  cerevisiae  host-vector 
systems.  Experiments  which  use 
Saccharomyces  cerevisiae  host-vector 
systems,  with  the  exception  of 
experiments  listed  below,  are  exempt 
from  these  Guidelined  provided  that 
laboratory  strains  are  used. 

Fur  these,  exempt  experiments,  PI 
physical  containment  conditions  are 
recommended. 

Exceptions.  Experiments  involving  the 
deliberate  cloning  of  genes  coding  for 
the  biosynthesis  of  toxins  potent  for 
vertebrates.  (See  Appendix  G.) 

4.  Experiments  Involving  Bacillus 
subtilis  host-vector  systems.  Any 
asporogenic  Bacillus  subtilis  strain 
which  does  not  revert  to  a sporeformer 
with  a frequency  greater  than  10*’  can 
be  used  for  cloning  DNA  from  any 
nonprohibited  source,  with  the 
exception  of  those  experiments  listed 
below.  Indigenous  Bacillus  plasmids 
and  phages,  whose  host-range  does  not 
include  Bacillus  cereus  or  Bacillus 
anlhracis,  may  be  used  as  vectors. 

For  these  exempt  experiments  PI 
physical  containment  conditions  are 
recommended. 

Exceptions.  Experiments  involving  the 
deliberate  cloning  of  genes  coding  for 
the  biosynthesis  of  toxins  potent  for 
vertebrates.  (See  Appendix  G.) 
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Appendix  D [Deleted] 

Appendix  E [Deleted] 

Appendix  F. — Certified  Host-Vector 
Systems 

A listing  of  host-vector  systems 
previously  classified  as  HVl  or  HV2 
follows. 

HVl — The  following  plasmids  are 
accepted  as  the  vector  components  of 
certified  B.  subtilis  HVl  systems; 
pUBllO,  pCl94,  pSl94,  pSA2100,  pE194, 
pTl27,  pUBll2,  pC221,  pC223,  and 
pABl24.  B.  subtilis  strains  RUB  331  and 
BGSC  1S53  have  been  certified  as  the 
host  component  of  HVl  systems  based 
on  these  plasmids. 

HVl — The  following  specified  strains 
of  Neurospora  crassa  which  have  been 
modified  to  prevent  aerial  dispersion: 

(1)  ini  (inositolless)  strains  37102, 
37401,  46316,  64001,  and  89601. 

(2)  csp-1  strain  UCLA  and  csp-2 
strains  FS  590,  UCLAlOl  (these  are 
conidial  separation  mutants). 

(3)  eas  strain  UCLAlOl  (an  “easily 
wettable”  mutant). 

HVl — The  following  Streptomyces 
species:  Streptomyces  coelicolor,  S. 
lividans,  S.  parvulus,  and  S.  griseus.  The 
following  are  accepted  as  vector 
components  of  certified  Streptomyces 
HVl  systems:  Streptomyces  plasmids 
SCP2,  SLP1.2,  pIJlOl,  actinophage  phi 
C31,  and  their  derivatives. 

HV2 — The  asporogenic  mutant 
derivative  of  Bacillus  subtilis,  ASB  298, 
with  the  following  plasmids  as  the 
vector  component:  pUBllO,  pCl94, 
pSl94,  pSA2100,  pEl94,  pTl27,  pUB112, 
pC221,  pC223,  and  pABl24. 

HV2 — The  following  sterile  strains  of 
Saccharomyces  cerevisiae,  all  of  which 
have  the  ste-VC9  mutation,  SHYl, 

SHY2,  SHY3,  and  SHY4.  The  following 
plasmids  are  certified  for  use:  YIpl, 
YEp2,  YEp4,  YIp5,  YEp6,  YRp7,  YEp20, 
YEp21,  YEp24,  YIp25,  YIp26,  YIp27, 
YIp28,  YIp29,  YIp30,  YIp31,  YIp32  and 
YIp33. 

EK2  Plasmid  Systems.  The  E.  coli  K- 
12  strain  chi-1776.  The  following 
plasmids  are  certified  for  use:  pSClOl, 
pMB9,  pBR313,  pBR322,  pDH24,  pBR327, 
pGLlOl,  pHBl.  The  following  E.  coli/S. 
cerevisiae  hybrid  plasmids  are  certified 
as  EK2  vectors  when  used  in  E.  coli  chi- 
1776  or  in  the  sterile  yeast  strains, 

SHYl,  SHY2,  SHY3  and  SHY4:  YIpl, 
YEp2,  YEp4,  YIp5,  YEp6,  YRp7,  YEp20, 
YEp21,  YEp24,  YIp25,  YIp26,  YIp27, 
YIp28,  YIp29,  YIp30,  YIp31,  YIp32,  YIp33. 

EK2  Bacteriophage  Systems.  The 
following  are  certified  EK2  systems 
based  on  bacteriophage  lambda: 

Vector  Host 

AgttV'£'S.  AB'  DPSOsupF 

AglWfiS.  AB*  DPSOsupF 


AgtZ)v/r.  AB’ 
A gtALO.  A B 
Charon  3A 
Charon  4A 
Charon  16A 
Charon  2lA 
Charon  23A 
Charon  24A 


E.  coli  K-12 
DPSOsupF 
DPSO  or  DPSOsupF 
DPSO  or  DPSOsupF 
DPSO  or  DPSOsupF 
DPSOsupF 
DPSO  or  DPSOsupF 
DPSO  or  DPSOsupF 


Appendix  G — Containment  Conditions 
for  Cloning  of  Genes  Coding  for  the 
Biosynthesis  of  Toxins  for  Vertebrates 

1.  General  Information. 

Appendix  G specifies  the  containment 
to  be  used  for  the  deliberate  cloning  of 
genes  coding  for  the  biosynthesis  of 
toxins  for  vertebrates.  Cloning  of  genes 
coding  for  toxins  for  vertebrates  that 
have  an  LDso  of  less  than  100  nanograms 
per  kilogram  body  weight  (e.g.,  the 
botulinum  toxins,  tetanus  toxin, 
diphtheria  toxin.  Shigella  dysenteriae 
neurotoxin)  should  not  be  performed.  No 
specific  recommendations  other  than 
those  given  in  Part  III  of  the  Guidelines 
shall  apply  to  the  cloning  of  genes  if  the 
protein  specified  by  the  gene  has  an 
LDso  of  100  micrograms  or  more  per 
kilogram  of  body  weight.  Experiments 
involving  genes  coding  for  toxins  with 
an  LDso  of  100  micrograms  or  less  per 
kilogram  body  weight  should  be 
registered  with  ORDA  prior  to  initiating 
the  experiments.  A list  of  toxins 
classified  as  to  LDso  is  available  from 
ORDA.  Testing  procedures  for 
determining  toxicity  of  toxins  not  on  the 
list  are  available  from  ORDA.  The 
results  of  such  tests  should  be 
forwarded  to  ORDA,  which  will  consult 
with  the  ad  hoc  Working  Group  on 
toxins  prior  to  inclusion  of  the  toxin  on 
the  list.  (See  Section  IV-E-l-b-(3)-(i).) 

2.  Recommended  Containment 
Conditions  for  Cloning  of  Toxin  Genes 
in  E.  coli  K-12. 

(a)  Cloning  of  genes  coding  for  toxins 
for  vertebrates  that  have  an  LDso  in  the 
range  of  100  nanograms  to  1000 
nanograms  per  kilogram  body  weight 
(e.g.,  abrin,  Clostridium  perfringens 
epsilon  toxin)  should  proceed  under 

P2  -f  EK2  or  P3  + EKl  containment 
conditions. 

(b)  Cloning  of  genes  for  the 
biosynthesis  of  toxins  for  vertebrates 
with  an  LDso  in  the  range  of  1 microgram 
to  100  micrograms  per  kilogram  body 
weight  should  proceed  under  Pi  -t-EKl 
containment  conditions  (e.g.. 
Staphylococcus  aureus  alpha  toxin. 
Staphylococcus  aureus  beta  toxin,  ricin. 
Pseudomonas  aeruginosa  exotoxin  A, 
Bordatella  pertussis  toxin,  the  lethal 
factor  of  Bacillus  anthracis,  the 
Pasteurella  pestis  murine  toxins,  the 
oxygen-labile  hemolysins  such  as 
streptolysin  O,  and  certain  neurotoxins 
present  in  snake  venoms  and  other 
venoms). 


(c)  Some  enterotoxins  are 
substantially  more  toxic  when 
administered  enterally  than 
parenterally.  The  following  enterotoxins 
should  be  subject  to  Pi  -|-  EKl 
containment  conditions:  cholera  toxin, 
the  heat  labile  toxins  of  E.  coli, 
Klebsiella,  and  other  related  proteins 
that  may  be  identified  by  neutralization 
with  an  antiserum  monospecibc  for 
cholera  toxin,  and  the  heat  stable  toxins 
of  E.  coli  and  of  Yersinia  enterocolitica. 

3.  Containment  Conditions  for  t 
Cloning  of  Toxin  Genes  in  Organisms 
Other  than  E.  coli  K-12.  Requests 
involving  the  cloning  of  genes  coding  for 
toxins  for  vertebrates  in  host-vector 
systems  other  than  E.  coli  K-12  should 
be  submitted  to  ORDA  for  evaluation. 
ORDA  will  consult  with  the  ad  hoc 
working  group  on  toxins.  (See  Section 
IV-E-l-b-(3)-(j).) 

Appendix  H [Deleted] 

Annex  A. — Original  Proposal  of  Drs. 
David  Baltimore  & Allan  Campell; 
Proposal  To  Convert  the  NIH  Guidelines 
Into  a Non-regulatory  Code  of  Standard 
Practice  and  To  Reduce  the 
Recommended  containment  Levels  For 
Some  Experiments 

Proposals 

(1)  Section  I-A  of  the  NIH  Guidelines 
will  be  replaced  with  the  following: 

"I-A.  Purpose.  The  purpose  of  these 
Guidelines  is  to  specify  standard  practices 
for  constructing  and  handling  (i)  recombinant 
DNA  molecules  and  (ii)  organisms  and 
viruses  containing  recombinant  DNA 
molecules.  Adherence  to  these  standards  by 
all  laboratories  using  recombinant  DNA  is 
recommended.” 

(2)  Part  I-C  of  the  NIH  Guidelines 
shall  be  eliminated. 

(3)  Part  III  of  the  Guidelines  will  be 
replaced  with  the  following: 

"Part  III  discuss  experiments  covered  by 
the  Guidelines.  The  reader  must  first  consult 
Part  I,  where  listings  are  given  of  prohibited 
and  exempt  experiments. 

“Where  there  are  existing  recommended 
physical  containment  levels  applicable  to 
non-recombinant  DNA  experiments  with 
either  the  host  or  the  vector  (such  as  those 
specified  by  the  GDC  Guidelines), 
recombinant  DNA  experiments  should  be 
carried  out  at  containment  levels  at  least  as 
high  as  those  recommended  for  non- 
recombinant DNA  experiments.  Otherwise, 
all  non-prohibited  experiments  may  be 
carried  out  under  conditions  of  PI  physical 
containment.  As  a general  practice, 
investigators  should  use  the  highest  level  of 
biological  containment  (HV3>HV2>HVl) 
which  is  available  and  appropriate  for  the 
purposes  of  the  experiment. 

"Specific  exceptions  to  the  prohibitions 
may  be  approved  by  the  Director  NIH 
(section  I-D).  The  Director  will  consider 
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request*  for  excepboos  from  iiKlividuals. 
Institution*  or  corporations  regardless  of 
whether  the  applicant  is  affiliated  with  or 
supported  by  NIH.  Such  exceptions  will 
generally  be  approved  for  specified  levels  of 
physical  and  biological  containment.” 

This  will  be  followed  by  a listing  of 
those  exceptions  which  are  presently 
authorized  and  the  containment  levels 
approved  for  the  excepted  experiments. 

(4)  Part  VI  of  the  NIH  Guidelines  shall 
be  eliminated,  with  the  following 
exceptions; 

(a)  Those  definitions  listed  In  Part  IV- 
C which  may  be  needed  clarify 
statements  made  elsewhere  in  the 
Guidelines  shall  be  retained. 

(b)  Those  portions  of  Part  IV-E 
deAning  the  composition  of  RAC  and 
prescribing  rules  for  RAC  procedures 
shall  be  retained. 

(c)  The  following  statement  shall  be 
added; 

"Each  institution  conducting  or  sponsoring 
racombmant  DNA  research  should  take 
responsibility  for  monitoring  its  own 
activiUe*  in  this  area.  Any  unusual  event* 
that  might  be  associaled  with  the  use  of 
recombinant  DNA  molecule*  should  be 
reported  to  the  Director.  NIR” 

(5)  Section  VI  of  the  Guidelines  will 
be  eliminated,  except  for  those  portions 
of  section  VI-F  relevant  to  the 
protection  of  proprietary  information 
submitted  in  support  of  requests  for 
exceptions  from  the  prohibitions. 

Explanation  and  /uaUftcation 

The  action  has  two  major  effects; 

(A)  It  revokes  the  mandatory  nature  of 
the  Guidelines  by  eliminating  those 

I sections  specifying  regulatory 
procedures  and  their  underlying 
organizational  machinery.  Tliese 
Guidelines  would  then  resemble  the 
CDC  Guidelines  in  setting  standards  and 
providing  guidance  rather  than  in 
regulating  the  performance  of 
experiments.  This  purpose  is 
accomplished  by  items.  1.  2.  4 and  5 of 
the  proposal. 

Item  5 (elimination  of  most  of  section 
VI)  is  included  because,  with  the 
elimination  of  section  IV,  compliance 
with  the  Guidelines  will  effectively 
become  voluntary  for  all  individuals, 
regardless  of  NIH  support.  Special 
provision  for  voluntary  compliance  by 
individuals  and  institutions  not 
supported  by  NIH  then  becomes 
superfluous. 

(B)  It  reduces  the  prescribed  level  of 
physical  containment  for  most 
experiments  to  Pi.  This  purpose  is 
accomplished  by  item  3. 

These  two  changes  are  justified  from 
the  following  considerations; 

(A)  Elimination  of  Regulatory 
Procedures.  Opinions  differ  as  to  the 


widsom  of  the  actions  and  arguments 
which  led  to  the  adoption  of  the  NIH 
Guidelines  in  1976.  However,  there  is 
fairly  general  agreement  on  two  points; 

(i)  The  establishment  of  Guidelines  has 
had  some  beneficial  effects.  In 
particular,  it  has  raised  the  general  level 
of  awareness  among  investigators  and 
institutions  of  the  importance  of 
considering  possible  hazards  that  might 
arise  during  microbiological  research. 

(ii)  Since  1976.  neither  experimental 
evidence  nor  solid  theoretical  arguments 
have  been  advanced  to  support  the 
position  that  recombinant  ONA  research 
poses  any  danger  to  human  health  or  to 
the  integrity  of  the  natural  environment. 

At  this  point,  we  doubt  that  the 
beneficial  side  effects  of  continued 
regulation  justify  the  expenditure  of  time 
and  money  required  to  maintain  a 
regulatory  apparatus  that  has  been 
developed  to  protect  society  from 
hazards  that  appear  to  be  non-existent. 

(B)  Reduction  of  Recommended 
Containment  Levels.  In  the  absence  of 
known  or  suspected  hazards,  it  seems 
unjustified  to  single  out  certain  classes 
of  experiments  as  requiring  elevated 
levels  of  physical  containment  The  cost, 
in  discouraging  variety  and  innovation 
and  thereby  limiting  access  to  useful 
knowledge,  is  real,  whereas  the  benefit 
is  likely  to  be  zero.  The  use  of  Pi 
containment  together  with  the  highest 
available  level  of  biological  containment 
appropriate  to  the  experimental  purpose, 
wdl  keep  the  probability  of  escape  and 
establishment  very  low  without 
interfering  with  the  conduct  of  most 
research. 

The  prohibitions  remain  in  force. 
Although  we  consider  it  unlikely  that 
experiments  in  the  prohibited  categories 
will  generate  serious  hazards,  they 
represent  the  one  area  of  the  Guidelines 
which  is  addressed  to  risks  whose 
nature  can  be  specified,  and  that  are  in 
principle  assessable.  Restructuring  of 
some  of  these  categories  aimed  at 
delineating  areas  of  real  concern  is 
desirable  and  is  currently  underway  in 
the  case  of  toxin  genes.  The  results  of 
such  restructuring  would  be  to  define 
additional  exceptions  from  the 
prohibitions,  which  would  then  appear 
in  Part  111  of  the  Guidelines  as  amended 
by  this  measure. 

Annex  B. — Documents  Prepared  by 
Working  Group  on  Revision  of  the 
Guidelines 

Summary  of  Committee  Actions.  Report 
to  R.\C 

At  the  April  1981  RAC  meeting,  a 
working  group  was  established  to 
consider  major  revisions  of  the 
recombinant  DNA  Guidelines.  The 


working  group,  appointed  by  RAC 
chairman  Ray  Thornton,  consists  of  13 
members.  9 of  whom  were  RAC 
members  as  of  June  1980  (2  have  since 
ended  their  terms).  2 liaison  RAC 
members,  and  2 other  scientists  who 
have  had  long  involvement  with  the 
recombinant  DNA  issue.  The  list  of 
members  is  attached.  The  working  group 
is  chaired  by  Susan  Gottesman.  Two 
meetings  were  held;  one  on  June  1. 1981. 
at  which  8 members  were  present,  and 
one  on  July  9. 1981.  at  which  11  members 
were  present.  Minutes  of  both  meetings 
are  available.  There  was  a clear 
consensus  by  the  working  group  that 
some  major  restructuring  of  the 
guidelines  was  appropriate.  There  was 
major  disagreement  about  how  far  such 
a revision  should  go.  The  basic  issues 
are;  (1)  Are  there  qualitatively  unique 
dangers  associated  with  Recombinant 
DNA  research?  and  (2)  If  so.  what 
response  is  necessary  for  guarding 
against  such  hazards:  is  some  special 
procedure  required?  If  there  are  not 
qualitatively  unique  dangers  involved, 
are  the  remaining  risks  adequately 
addressed  by  already  existing 
procedures  for  dealing  with  research 
dangers?  If  not.  should  one  use  the 
recombinant  DNA  issue  to  develop 
appropriate  procedures  for  the  more 
general  issues? 

After  an  analysis  of  the  risks  (detailed 
in  the  accompanying  document),  the 
following  general  conclusions  were 
reached; 

(1)  Accidental  combinations  of  genes, 
rising  out  of  “shotgun"  cloning 
experiments  or  experiments  where 
expression  is  not  speciAcally 
engineered,  are  extremely  unlikely  to 
lead  to  serious  problems,  in  most 
organisms,  the  barriers  to  expression  of 
foreign  genes,  the  necessity  for  new 
enzyme  activities  to  function  as  an 
integrated  part  of  an  existing  pathway, 
and  the  selective  disadvantage  of 
carrj’ing  recombinant  DNA.  will 
interfere  with  such  organisms 
establishing  themselves  in  the 
environment  and  thus  ultimately  with 
their  potential  to  cause  harm.  Therefore, 
for  these  experiments,  the  minimal 
controls  associated  with  good 
laboratory  practice  should  be  sufficient. 
Many  such  experiments  have  already 
been  exempted  by  the  NIH  from  any 
special  procedures. 

(2)  A particular  subset  of  experiments 
may  pose  some  possibility  of  risk.  In 
these  experiments,  the  expression  of 
foreign  functions  may  have  been 
deliberately  increased,  or  normal 
functions  will  have  been  engineered  to 
operate  more  efficiently.  While  there  is 
no  evidence  that  this  risk  is  qualitatively 
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different  from  the  risks  associated  with 
other  kinds  of  genetic  research,  the  end 
result  may  be  an  increase  in  virulence, 
host  range,  or  survivability  of  some 
pathogens. 

Given  these  conclusions,  the  majority 
of  those  present  at  the  July  9 meeting 
supported  a proposal  which  adopts  the 
containment  provisions  of  the  Baltimore- 
Campbell  proposal,  but  retains  the 
mandatory  aspect  of  the  guidelines.  A 
minority  preferred  either  a “voluntary 
code  of  practice”  as  stipulated  in  the 
original  Baltimore-Campbell  proposal,  or 
an  end  to  all  specifications  for  working 
with  recombinant  DNA,  apart  from 
those  stipulations  of  “good  laboratory 
practice.” 

The  text  of  the  proposal  as  approved 
by  the  subcommittee,  with  a comparison 
to  current  (July  1, 1981)  guidelines  is 
attached.  In  addition,  an  examination  of 
the  state  of  our  knowledge  about 
recombinant  DNA  risks,  to  be  used  as  a 
rationale  for  change,  is  attached. 

We  suggest  the  following  procedures: 

(1)  RAC  consider  and  modify  if 
necessary,  the  working  group’s  proposal 
and  the  supporting  rationale  statement, 

(2)  The  modified  proposal  and  rationale 
be  published  in  the  Federal  Register  and 
elsewhere,  if  appropriate,  for  public 
comment,  (3)  All  comments  be 
considered  by  the  working  group  and 
recommendations  for  change,  based  on 
the  comments,  be  made.  The  final 
version  should  once  again  be  published 
in  the  Federal  Register.  (4)  RAC  take 
final  action  on  the  proposal.  This  might 
occur  at  the  January  1982  RAC  meeting, 
or  possibly  at  the  following  meeting,  if 
more  time  for  comment  is  considered 
necessary. 

Recombinant  DNA  Advisory  Committee 
Working  Group  on  Revision  of  the 
Guidelines,  National  Institutes  of  Health 

Chairman 

Gottesman,  Susan  K.,  Ph.  D.,  Senior 

Investigator,  Laboratory  of  Molecular 


Biology,  National  Cancer  Institute,  National 
Institutes  of  Health,  Bethesda,  Maryland 
20205,  (301)  496-2095 

Adelberg,  Edward  A.,  Ph.  D.,  Department  of 
Human  Genetics,  School  of  Medicine,  Yale 
University,  New  Haven,  Connecticut  06510, 
(203)  436-0821 

Berns,  Kenneth  1.,  Ph.  D.,  M.D.,  Chairman, 
Department  of  Immunology  and  Medical 
Microbiology,  University  of  Florida, 

College  of  Medicine,  Gainesville.  Florida 
32610,  (904)  392-3311 
Goldstein,  Richard,  Ph.  D.,  Associate 
Professor,  Department  of  Microbiology  and 
Molecular  Genetics,  Harvard  Medical 
School,  Boston,  Massachusetts  02115,  (617) 
732-1911 

Harris,  Jean  L.,  M.D.,  Secretary  of  Human 
Resources,  Commonwealth  of  Virginia, 
Office  of  Governor,  Post  Office  Box  1475, 
Richmond,  Virginia  23219,  (804)  786-7765 
King,  Patricia  A.,  J.D.,  Georgetown  University 
Law  School,  600  New  Jersey  Avenue,  N.W., 
Washington,  D.C.  20001,  (202)  624-8213 
Levine,  Myron  M.,  M.D.,  Director,  Center  for 
Vaccine  Development,  Division  of 
Infectious  Diseases,  University  of 
Maryland  School  of  Medicine,  Baltimore, 
Maryland  21201,  (301)  528-7588 
Lewis,  Herman  W.,  Ph.  D.,  Senior  Scientist  for 
Recombinant  DNA,  Division  of  Physiology, 
National  Science  Foundation,  Washington, 
D.C.  20550,  (202)  357-7647 
Mason,  James  O.,  M.D.,  Dr.  Ph.,  Executive 
Director,  Utah  State  Department  of  Health, 
Post  Office  Box  2500,  Salt  Lake  City,  Utah 
84113,  (801)  533-6111 

Nightingale,  Elena  O.,  Ph.  D.,  M.D.,  Senior 
Program  Officer.  Institute  of  Medicine, 
National  Academy  of  Sciences, 

Washington,  D.C.  20418,  (202)  389-6963 
Tolin,  Sue  A.,  Ph.  D.,  Science  and  Education 
Administration,  Cooperative  Research,  U.S. 
Department  of  Agriculture,  Washington, 
D.C.  20250,  (202)  447-5741 
Williams,  Luther  S.,  Ph.  D.,  Professor, 
Department  of  Biology,  Washington 
University,  Campus  Box  1137,  St.  Louis? 
Missouri  63130,  (314)  889-6843 
Zinder,  Norton,  Ph.  D.,  Professor.  Rockefeller 
University,  1230  York  Avenue,  New  York. 
New  York  10021,  (212)  360-1322 

Executive  Secretary 

Gartland,  William  |(.  Jr.,  Ph.  D.,  Director, 


Office  of  Recombinant  DNA  Activities, 

National  Institute  of  Allergy  and  Infectious 

Diseases,  National  Institutes  of  Health, 

Bethesda.  Maryland  20205,  (301)  496-6051 

Revision  of  the  July  1,  1981  Guidelines 
Proposed  by  Working  Group  on 
Revision  of  the  Guidelines,  July  9,  1981 

(1)  Section  I-A  of  the  Guidelines 
would  be  amended  to  read  as  follows: 

I-A.  Purpose.  The  purpose  of  these 
Guidelines  to  specify  standard  practices 
for  constructing  and  handling  (i) 
recombinant  DNA  molecules  and  (ii) 
organisms  and  viruses  containing 
recombinant  DNA  molecules. 

(2)  Section  I-D  of  the  Guidelines, 
Prohibitions,  would  be  eliminated. 

(3)  Part  III  of  the  GuitJelines  would  be 
replaced  with  the  following  language: 

Part  III  discusses  experiments  covered 
by  the  Guidelines.  The  reader  should 
first  consult  Part  I,  where  exempt 
experiments  are  listed. 

Where  recommended  physical 
containment  levels  applicable  to  non- 
recombinant DNA  experiments  exist  for 
either  the  host  or  the  vector  (such  as 
those  specified  by  the  GDC  Guidelines, 
or  the  USDA  Quarantine  Regulations), 
recombinant  DNA  experiments  should 
be  carried  out  at  containment  levels  at 
least  as  high  as  those  recommended  for 
non-recombinant  DNA  experiments.  If 
there  is  clear  evidence  that  the  donor 
DNA  will  significantly  change  the 
pathogenicity  of  the  host,  the 
containment  level  appropriate  to  the 
anticipated  change  will  be  applied. 
Otherwise,  all  experiments  may  be 
carried  out  under  conditions  of  Pi  or  Pl- 
LS  physical  containment. 

(4)  Those  membership  specifications 
of  the  IBC  to  be  found  in  Section  IV-D  of 
Section  IV  of  the  Guidelines  would  be 
eliminated. 
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Evaluation  of  the  Risks  Associated  With 
Recombinant  DNA  Research 

/.  History  and  Introduction 

The  technique  known  as  recombinant 
DNA  or  gene  cloning  was  first 
developed  in  the  early  1970s.  It  provides 
methods  for  combining  pieces  of  DNA 
from  essentially  any  source — no  matter 
how  unrelated — and  reintroducing  them 
into  living  cells.  In  practice,  in  order  to 
ensure  that  the  newly  joined  DNA 
persists  in  its  host,  small  pieces  of  the 
DNA  of  interest  are  joined  to  a DNA  (a 
vector)  which  has  the  capacity  for  self- 
replication in  the  host  cell. 

The  development  of  this  incredibly 
powerful  new  technique  led  thoughtful 
scientists,  aware  of  the  history  of  use 
and  abuse  of  similar  breakthroughs  in 
the  fields  of  chemistry  and  physics,  to 
raise  to  their  fellow  scientists  questions 
about  the  possible  hazards  of  the 
technique.  This  occurred  before  the 
technique  had  been  used  enough  to 
allow  those  talking  about  the  dangers  to 
have  any  expectations  about  what  the 
full  possibilities  or  complications  of  the 
experiments  might  be.  The  initial 
discussion  raised  enough  concerns  for 
scientists  to  ask,  first,  for  a moratorium 
on  some  sorts  of  experiments,  and 
secondly,  for  the  development  of 
guidelines  for  the  use  of  recombinant 
DNA  technology.  The  form  of  the  initial 
restrictions  was  outlined  at  the  meeting 
of  150  scientists  held  at  Asilomar  in 
February  1975.  This  document  served  as 
informal  guidance  to  scientists  working 
in  the  field  until  the  issuance  of  the  first 
NIH  Recombinant  DNA  Guidelines  in 
June  of  1976  (Federal  Register,  July  7. 
1976).  The  impetus  to  obey  these 
Guidelines  was  both  peer  pressure  and 
the  threat  of  withdrawl  of  NIH  grant 
funds 

The  original  Guidelines  relied  on  the 
use  of  physical  and  genetic  containment 
procedures  as  safeguards  for  dealing 
with  unspecified  dangers.  As  the 
possibilities  of  the  recombinant  DNA 
technique  were  more  fully  realized,  it 
became  clear  that  many  experiments 
were  not  mentioned  in  the  original 
guidelines  either  because  they  had  not 
been  of  particular  concern  to  those  who 
wrote  the  Guidelines,  or  because  the 
necessary  experimental  techniques  had 
not  yet  been  developed.  On  the  other 
hand,  large  classes  of  experiments, 
particularly  those  with  animal  viruses, 
had  been  extremely  restricted.  Because 
of  a concomitant  rise  in  public 
awareness  and  concern  about  the  whole 
of  recombinant  DNA  experimentation, 
NIH  at  this  stage  felt  it  appropriate  to 
approve  only  experiments  explicitly 


discussed  in  the  1976  NIH  Guidelines. 
Scientists  were  frustrated  that 
experiments  they  both  knew  how  to  do 
and  knew  would  lead  to  rapid  advances 
in  subjects  of  major  importance  were 
blocked.  In  addition,  they  felt  under 
attack  as  public  scrutiny  of  the 
molecular  biology  field  sometimes 
implied  that  no  scie.*.tist  could  be  trusted 
to  supervise  his  own  work  and  that  yet 
stronger  control  would  be  necessary  to 
properly  guard  the  world  against  the 
dangers  of  recombinant  DNA.  As  the 
original  concept  of  care  and  self-policing 
were  replaced  by  complex  regulations 
and  restrictions  scientists  perceived  as 
inappropriate,  support  for  the  guidelines 
among  scientists  decreased 
dramatically. 

Simultaneously,  the  NIH  was 
developing  the  first  major  revision  of  the 
Guidelines  to  deal  with  inconsistencies 
and  changing  perceptions.  The  first 
major  revision  took  more  than  two  years 
from  start  to  adoption  in  late  1978 
(Federal  Register,  December  22, 1978). 
Major  changes  were  introduced.  They 
included:  Creation  of  an  “exempt” 
category  for  experiments  considered  to 
be  innocuous,  the  lowering  of 
containment  requirements  for 
experiments  with  animal  viruses,  and 
the  delegation  of  more  oversight 
authority  for  recombinant  DNA 
experiments  to  local  committees  (IBCs). 

In  addition,  the  new  Guidelines 
explicitly  recognized  the  need  for  a ^ 
constant  evolution  of  the  Guidelines  and 
specified  a procedure  for  such  change. 
That  gradual  evolution  has  continued 
over  the  last  three  years,  and  has 
included  some  fairly  radical  changes  in 
the  range  of  permitted  experiments,  the 
level  of  containment  requirements  for 
experiments,  and  the  procedures  for 
administration  of  the  Guidelines.  The 
trend  has  been  to  remove  from  most 
requirements,  those  classes  of 
experiments  for  which  no  specific 
danger  can  be  hypothesized. 

At  present,  bve  years  after  the  first 
Guidelines  went  into  effect  and  seven 
years  after  the  Asilomar  Conference,  the 
situation  is  as  follows  (Federal  Register, 
July  1, 1981): 

(1)  The  Guidelines  permit  a large 
number  of  experiments  using  the 
recombinant  DNA  technique,  and 
interfere  with  and  slow  ongoing 
investigations  in  most  areas  far  less 
than  they  did  in  1976-1978; 

(2)  Many  experiments,  especially 
those  in  E.  coli  K-12,  Saccharomyces 
cerevisioe,  and  B.  subtilis  host-vector 
systems,  can  be  carried  out  at  low 
containment,  and  with  relatively  few 
registration  or  prior  approval 
procedures; 


(3)  Some  recombinant  DNA 
experiments,  especially  in  organisms 
which  are  not  as  well  studied  as  the 
originally  used  E.  coli  K-12  host,  still 
require  special  permission  from  and 
discussion  with  an  oversight  committee, 
either  at  the  local  or  national  level; 

(4)  A great  deal  more  experience  with 
the  limits  and  possibilities  of  the 
recombinant  DNA  technique,  seven 
years  of  explicit  discussion  of  the 
possibilities  for  harm  and  how  these 
possibilities  can  be  evaluated,  as  well  as 
some  NIH  supported  risk  assessment 
studies  have  provided  scientists 
somewhat  better  parameters  for 
discussing  the  dangers  of  recombinant 
DNA; 

(5)  Experience  with  regulation  of  the 
recombinant  DNA  field  over  the  last  five 
years  should  provide  some  information 
about  the  effectivness  of  various 
provisions  if  such  regulation  is  needed; 

(6)  The  Guidelines  have  evolved  into 
an  extremely  complicated,  piece-meal 
document  in  response  to  modifications 
initiated  by  specific,  single-issue 
requests.  Most  scientists  experience 
difficulty  in  picking  their  way  through 
this  document. 

(7)  Administration  and  revision  of  the 
Guidelines  continues  to  require 
scientists  to  expend  considerable  time, 
both  as  part  of  the  RAC  and  the  IBCs, 
and  in  the  laboratory. 

In  response  to  a specific  proposal  by 
two  members  of  the  NIH  Recombinant 
DNA  Advisory  Committee,  that  "the 
time  for  Guidelines  with  attached 
oversight  procedures  and  penalties  has 
passed,”  the  RAC  has  designated  a 
study  group  to  evaluate  what  we  now 
know  about  the  possible  dangers  of 
recombinant  DNA,  how  those  dangers 
are  met  by  the  Guidelines  as  they  now 
stand,  and  whether  such  Guidelines  are 
still  appropriate  for  this  scientific 
technique.  Below,  we  will  analyze  the 
basic  assumptions  and  types  of  risk 
which  were  visualized,  and  what  has 
been  learned  to  either  allay  or  reinforce 
these  fears.  We  will  then  analyze  the 
possibilities  for  dealing  with  remaining 
concerns,  ranging  from  continuation  of 
the  current  Guidelines  through  abolition 
of  any  special  oversight. 

II.  Possible  Hazards 
A.  Basic  Assumptions 

In  some  ways,  recombinant  DNA 
poses  a unique  problem.  One  can  add 
new  genetic  information  to  practically 
any  organism,  and  arrange  matters  so 
that  new  information  is  stably 
maintained  and  possibly  expressed  in 
the  host.  In  addition,  because  we  are 
dealing  with  viable,  self-replicating 
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organisms,  the  altered  individual  would 
not  necessarily  sit  on  the  inventor's 
shelf,  like  some  new  and  terribly 
explosive  chemical,  but  might  be  able  to 
establish  itself  in  the  environment  and. 

' because  of  its  ability  to  replicate, 
magnify  any  harmful  effect.  Three 
< assumptions  are  therefore  involved  in 
the  decision  to  call  recombinant  DNA  a 
unique  danger;  each  one  of  these 
{ assumptions  can  be  separately 
discussed  and  evaluated.  These 
assumptions  are: 

j (1)  That  a unique  organism,  never 
I found  in  nature,  might  be  constructed  by 
!i  recombinant  DNA  techniques; 

I (2)  That  such  a unique  organism  might 
I be  able  to  establish  itself  in  the 
! environment  outside  the  laboratory; 
i (.1)  That  such  an  organism,  established 
I in  the  environment  and  possessing 
j unique  properties  bestowed  upon  it  by 
recombinant  DNA  techniques,  might  be 
harmful,  either  to  man.  animals,  or 
‘ plants. 

If  one  could  prove  that  any  one  of 
I these  three  assumptions  is  totally  false, 
the  dire  expectations  of  the  recombinant 
DNA  technique  could  be  discarded  and 
no  special  precautions  would  need  to  be 
I taken.  In  the  initial  assessment, 
however,  these  assumptions  seemed 
. reasonable,  in  that  the  technique 
appeared  to  allow  any  organism  to  be 
mofidied  in  any  way. 

Over  the  last  seven  years,  some 
changes  in  perception  and  in  knowledge 
of  recombinant  DNA  hazards  have 
occurred: 

(1)  The  possibilities  and  limits  of 
assumption  1 are  somewhat  better 
understood  in  (a)  the  limits  to  which 
recombinant  DNA  can  bestow  new 
characteristics  on  organisms,  and  (b)  the 
ways  by  which  organisms  normally 

I exchange  genetic  information  in 
I anticipation  of  the  recombinant  DNA 
I technique,  thereby  negating  the 
I ’uniqueness"  component  of  the 
I assumption. 

(2)  A great  deal  of  discussion  in  the 
I last  few  years  has  centered  on 

. assumption  2;  the  whole  concept  of 
! biological  containment  is  based  upon 
! circumventing  the  organisms' 
establishment  in  the  environment  by 
t modifying  the  properties  of  the 
I organism.  In  the  case  of  E.  coli  K-12, 

I specific  tests  to  asses  the  likelihood  of 
I establishment,  with  or  without 
i recombinant  DNA.  have  been  carried 
j out  (see  appendix),  and  have  suggested 
I that  such  establishment  is  unlikely.  In 
j the  more  general  sense,  can  any  change 
. made  in  the  laboratory  either 
I intentionally  or  unintentionally  endow 
inn  organism  with  a competitive 
I advantage  in  a very  competitive  outside 
; environment?  Seven  years  experience 


l 


with  recombinant  DNA  has  suggested 
that  recombinant  DNA  is  frequently  not 
stably  maintained  in  the  host  organism 
in  the  absence  of  selective  pressures. 

(3)  Assumption  3.  that  such  a unique 
established  organism  will  cause  harm, 
remains  primarily  one  of  discussion, 
since  experiments  where  one  might 
explicitly  predict  harm  have  been  for  the 
most  part  forbidden  or  discouraged. 
Some  explicit  experiments  to  assess 
risks  have  been  performed:  I.e., 
examination  of  whether  E.  coli  can  act 
as  a vector  to  introduce  viral  DNA  into 
animal  cells  (Israel  et  al.,  1979,  a,  b; 

Chan  et  al.,  1979),  and  whether  E.  coli 
manufacturing  active  hormones  can 
affect  the  physiology  of  animals 
(Stebbing  et  al..  1980).  Much  of  the  other 
discussion  involves  unknowns,  although 
understanding  of  the  basis  for 
pathogenicity  of  some  organisms  can 
help  in  predicting  the  probable  effects  of 
introducing  new  genetic  information. 

We  will  try  to  analyze  (1)  the  kinds  of 
information  available  to  support  or 
disprove  each  of  these  assumptions,  (2) 
how  these  assumptions  have  been  dealt 
with  in  past  Guidelines,  and  (3)  how 
they  might  be  dealt  with  in  the  future. 

■The  early  Guidelines  presumed  that, 
since  the  possibility  of  harm  could  not 
be  properly  evaluated,  all  recombinants 
were  potentially  harmful;  the  Guidelines 
controlled  the  establishment  of 
recombinant  DNA  containing  organisms 
in  the  environment  by  indicating  levels 
of  physical  and  biological  containment. 
More  recently,  the  Guidelines  have 
evolved  to  include  the  concept  that  only 
unique  organisms  should  be  of  concern. 
This  concept  is  the  basis  for  the  long  list 
of  exemptions  in  the  1978  Guideline 
revision.  Other  relaxations  in  the 
Guidelines  concerning  E.  coii  K-12  host- 
vector  systems  have  resulted  from 
further  examination  of  the  second 
assumption,  as  evidence  accumulated 
on  the  inability  of  E.  coii  K-12  to 
establish  itself  in  the  environment. 

Acciderftai  vs.  intentionai  Cioning  of 
a Harmfui  Segment.  One  other  aspect  of 
the  change  from  early  to  more  recent 
attitudes  can  be  traced  to  the  qualitative 
difference  between  accidental 
constructs  of  unknown  recombinants 
and  the  intentional  cloning  of  a specific 
gene.  The  early  Guidelines  in  their 
concern  for  inadvertant  combinations  of 
potentially  harmful  genes,  required  high 
containment  for  experiments  in  which 
random  pieces  of  DNA  from  one 
organism  are  inserted  into  a second 
organism  (shotgun  experiment). 
Advances  in  our  understanding  of  how 
expression  of  mammalian  genes 
(eukaryotes)  differs  from  expression  of 
genes  in  lower  forms  of  life  such  as 
bacterid  (prokaryotes),  has  led  to  a 


[275] 


perception  that  the  accidental  altering  of 
an  organism  is  very  unlikely  to  produce 
a harmful  result.  Thus,  some  lessening  of 
containment  for  such  "shotgun” 
experiments  has  seemed  justified.  The 
other  concern,  and  probably  the  basis 
for  the  remaining  concerns,  centers  on 
the  deliberate  construction  of  a 
recombinant  organism  expressing  a 
foreign  product.  The  rapidly  developing 
techniques  of  recombinant  DNA 
technology  can  be  utilized  to  insure  that 
the  recombinant  DNA  in  fact  efficiently 
expresses  a product  in  its  new  host.  The 
organism  can,  in  addition,  be  engineered 
to  excrete  the  product  into  the  outside 
environment.  In  such  a case,  questions 
about  possible  harm  can  be  posed 
without  considering  assumptions  on  the 
likelihood  of  expression  or  the 
possibility  of  one  DNA  fragment  out  of 
many  establishing  itself. 

1.  Uniqueness  of  Organisms  Created 
by  Recombinant  DNA  Techniques. 

A.  Limits  of  the  techniques. 

The  original  assumption  that  DNA 
from  essentially  any  source  could  be 
introduced  into  essentially  any  organism 
has  been  supported  by  research 
advances  of  the  last  six  years.  Methods 
have  been  developed  for  introducing 
foreign  DNA  stably  into  a variety  of 
bacteria,  yeasts,  plants  and  animal  cells. 
In  some  organisms,  the  nature  of  the 
vector  or  the  growth  pressures  on  the 
organism  limit  the  amount  of  new 
information  which  can  be  introduced  as 
recombinant  DNA.  For  example,  many 
viral  vectors  have  size  limits  on  the 
amount  of  introduced  DNA;  only  a 
specific  amount  can  be  packaged  into 
viral  the  coat  (Blattner  et  al.,  1977). 

Some  bacterial  plasmids  become  harder 
to  maintain  stably  in  cells  as  their  size 
increases.  In  practice,  many 
recombinant  DNA  experiments  are  more 
productive  when  relatively  small, 
defined  pieces  of  the  foreign  DNA  of 
interest  are  used.  In  considering  the 
general  limits  for  the  purposes  of  risk 
considerations,  it  seems  fair  to  say  that 
there  is  no  limit  to  either  the  source  of 
DNA  (donor)  or  of  the  host  (recipient) 
but  that  size  of  the  donor  DNA  may  be 
limited,  especially  where  viral  vectors 
are  used. 

b.  Naturai  exchange  mechanisms. 

The  earliest  discussions  of  the 
recombinant  DNA  technique  considered 
the  well  known  ability  of  E.  coii  to 
exchange  DNA  with  other  organisms  as 
a possible  hazard  of  using  the 
recombinant  DNA  technique  in  that 
host-vector  system.  Such  exchange 
might  disseminate  recombinant  DNA 
from  an  E.  coii  K-12  host  to  other  less 
well  characterized  and  less  disabled 
hosts;  therefore,  use  of  plasmids  that 
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could  not  transfer  readily  to  other  hosts 
(nonconjugative  plasmids)  were 
specified  by  the  Guidelines.  The  1976 
Guidelines  did  not  specifically 
acknowledge  the  additional  conclusion 
that  such  exchange  implies:  that  for  at 
least  some  pairs  of  organisms, 
recombinant  DNA  experiments  may 
simply  imitate  nature  in  moving  blocks 
of  genes  from  one  species  to  another. 

A series  of  promiscuous  plasmids  that 
move  freely  among  severl  species  of 
bacteria,  have  been  found  in  a large 
series  of  gram  negative  organisms, 
ranging  from  E.  coli  through  RhizobJum 
and  Pseudomonas  (Alexander  & Jollick, 
1977;  Haas  & Holloway,  1978;  Baron  et 
al.,  1968).  These  plasmids  frequently 
carry,  in  addition  to  genes  for  their  own 
maintenance  and  transmission, 
antibiotic  resistance  genes  and 
occasionally  chromosomally  derived 
genes  (Olsen  & Gonzalez,  1974; 
Holloway,  1978).  Evidence  of  in  vivo 
transfer  of  these  plasmids  from  virtually 
any  gram-negative  species  to  any  other 
gram-negative  species  has  been  found 
(Ingram  et  al.,  1974;  Smith,  1969).  In 
laboratory  experiments,  chromosomal 
genes  from  a variety  of  organisms  can 
be  transferred  by  these  plasmids  into 
other  species  (chromosome 
mobilization).  In  some  cases,  such 
chromosomal  genes  can  be  stably 
recombined  into  the  recipient 
chromosome.  In  other  cases,  the 
mobilized  genes  can  be  foimd  stably 
associated  with  the  plasmid,  and, 
therefore,  can  be  transferred  at  high 
efficiency  to  many  organisms 
(Holloway,  1978). 

Although  the  precise  nature  of  this 
mobilization  is  not  know,  it  seems  to  be 
somewhat  plasmid  specific.  At  least 
some  plasmids  can  mobilize  the  DNA  of 
many  diverse  organisms  (Haas  & 
Holloway,  1978),  and  many  genes  from 
any  given  organism  can  be  mobilized  by 
these  plasmids.  Givei\the  ubiquity  of 
such  plasmids,  the  ample  opportunity  for 
exchange  in  the  environment  these 
organisms  share,  and  the  very  long  time 
periods  available,  it  seems  reasonable 
to  assume  that,  for  most  gram-negative 
bacteria,  any  given  gene  has  in  fact  been 
introduced  at  some  time  into  any  given 
recipient.  This  probability  was  explicitly 
recognized  in  the  1978  revision  of  the 
Guidelines  by  the  inclusion  of  a list  of 
“exchangers"  (Federal  Register,  July  28, 
1978).  Recombinant  DNA  experiments 
between  two  exchangers  are  exempt 
from  the  Guidelines  on  the  rationale  that 
such  a pair  should  have  been  exposed  to 
each  others  DNA,  and,  therefore,  no 
unique  combination  should  be  produced 
via  recombinant  DNA  technology.  If  this 
principle  is  accepted  in  the  broadest 


sense,  essentially  any  cloning  among  the 
enterobacteriaceae,  both  pathogenic  and 
non-pathogenic,  would  be  exempted 
from  the  Guidelines. 

Many  gram  positive  bacteria  take  up 
DNA  from  the  environment  (Low  & 
Porter,  1978).  When  the  DNA  taken  up 
has  similar  sequences  to  the  host 
bacteria  DNA,  the  bacteria  are  capable 
of  recombining  that  DNA  into  their  own 
chromosome.  Some  of  these  organisms 
have  been  shown  to  be  transformed 
(changed  genetically)  by  DNA  released 
by  neighboring  bacteria  in  the  soil 
(Graham  & Istock,  1978;  Burke  & Le, 
1980).  Therefore,  such  organisms 
exchange  genetic  information  with  other 
organisms  by  transformation;  some  pairs 
of  microorganisms  have  been  added  to 
the  exchanger  list  on  this  basis. 

Similarly,  bacteria  may  frequently 
encounter  mammalian  DNA,  either  from 
decaying  matter  or  from  intestinal  cells 
or  ingested  food  in  the  case  of  gut 
bacteria.  Mammalian  cells  in  the 
intestine  should  frequently  be  exposed 
to  DNA  released  from  resident  bacteria. 
It  is  difficult  in  these  cases  to 
realistically  estimate  uptake  and 
persistence,  although  mechanisms  for 
“illegitimate  recombination"  do  exist 
both  in  bacteria  and  mammalian  cells 
(Cold  Spring  Harbor  Symposium,  1981; 
Kleckner,  1981).  Large  pieces  of  non- 
homologous  DNA  can  be  incorporated 
into  the  mammalian  genome  (Scangos  & 
Ruddle,  1981). 

There  have  been  reports  of  the 
existence  of  mammalian  hormone-like 
proteins  elaborated  by  bacteria  (Koide  & 
Maruo,  1981;  LeRoith  et  al.,  1981);  this 
may  reflect  uptake  and  integration  of 
mammalian  DNA  by  bacteria  sometime 
in  the  past. 

In  at  least  one  case,  a system  for 
genetic  transfer  from  bacteria  to  plants 
exists.  The  plant  pathogen 
Agrobacterium  fume/ac/ens  transfers  a 
specific  part  of  its  extrachromosomal 
DNA,  implicated  in  plant  tumor 
formation,  stably  to  the  infected  plant 
cells  where  the  DNA  is  expressed  and 
stably  maintained  (Chilton  et  al.,  1977). 
The  transferred  piece  is  derived  from  a 
large,  transferable  plasmid  which  has 
the  capacity  to  enter,  by  conjugation, 
many  other  prokaryotes.  It  is  not  known 
whether  other  such  mechanisms  exist, 
but  even  this  isolated  example  provides 
a mechanism  for  moving  bacterial  and 
perhaps  other  types  of  information  into 
many  kinds  of  plants. 

Among  animals  and  plants,  viruses 
seem  to  be  the  most  likely  mechanism 
for  pick  up  of  chromosomal  genes  and 
transfer  of  genetic  information  from  one 
host  to  another.  In  the  last  few  years,  it 
has  become  clear  that  many 


chromosomal  sequences  can  be  found  in 
association  with  viral  DNA  (Bishop, 

1981;  Weinberg,  1980). 

c.  Counterarguments. 

1.  While  exchange  can  be  documented 
in  the  laboratory,  most  genes  will  not  be 
transferred  in  vivo  in  stable  association 
with  plasmids;  only  the  most 
homologous  regions  will  recombine  into 
the  recipient  chromosome.  Species  that 
do  not  occupy  the  same  ecological  niche 
are  unlikely  to  have  the  opportunity  for 
natural  exchange  of  genetic  information. 
Introduction  of  DNA  via  transformation 
will  rarely  lead  to  stable  diploid 
formation  or  replacement  of  the  original 
DNA  with  new  sequences.  The  use  of 
the  recombinant  DNA  technique  may 
increase  these  processes  dramatically 
by  providing  a mechanism  for 
maintaining  new  sequences  in  the 
absence  of  homology. 

ii.  The  vectors  used  for  recombinant 
DNA  experiments  may  be  engineered  to 
exist  in  many  copies  in  the  celL  or  other 
mechanisms  may  be  used  to  increase 
expression  of  genes  beyond  that  found 
in  nature.  Such  optimization  of 
expression  could  lead  to  an  organism 
unique  in  its  ability  to  produce  an 
excess  of  a particular  product. 

2.  Dissemination. 

a.  Stability  of  Recombinant  DNA. 
Much  of  the  discussion  of  the  possible 
hazards  associated  with  recombinant 
DNA  in  E coli  K-12  has  centered  on  the 
inability  of  this  organism  to  establish 
itself  in  the  environment  or  disseminate 
recombinant  DNA  to  other  organisms. 
We  have  summarized  some  of  these 
data  in  the  Appendix,  and  further 
discussion  of  the  data  can  be  found  in 
the  report  of  a meeting  in  Falmouth, 
Massachusetts,  where  the 
epidemiological  consequences  of  cloning 
in  E.  coli  K-12  were  discussed  (Gorbach, 
1978). 

Some  of  the  arguments  made  with 
respect  to  E.  coli  K-12  can  be 
generalized  to  other  systems  as  well. 
Laboratory  strains,  which  most 
frequently  will  be  used  as  hosts  for 
recombinant  DNA,  may  lose  some  of  the 
characteristics  which  permit  growth 
outside  the  laboratory.  Many  vectors,  in 
being  redesigned  as  useful  vectors  for 
recombinant  DNA  experiments,  will  lose 
the  capacity  for  self-transmission. 
However,  in  a discussion  of  whether 
essentially  any  recombinant  DNA 
containing  organism  is  likely  to  be 
disseminated,  we  must  assume  that  at 
least  in  some  cases  the  host  will  be  one 
not  far  removed  from  the  wild 
environment,  and  that,  in  some  cases, 
self-transmissible  vectors  will  be  used 
to  carry  the  recombinant  DNA, 
Therefore,  one  must  ask  if  there  are 
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general  arguments  about  the  ability  of 
the-organism  carrying  recombinant  DNA 
to  compete  successfully  with 
nonrecombinant  DNA  organisms. 

There  is  a great  deal  of  anecdotal 
information  about  the  difficulties  that 
people  have  maintaining  recombinant 
DNA  in  bacterial  strains;  selective 
pressures  must  be  applied  continuously 
to  maintain  many  plasmids.  Little  of  this 
type  of  information  has  been  published. 
One  such  experiment,  reported  by 
Cameron  and  Davis  (1977).  examines  the 
fate  of  random  £.  coli  and 
Saccharomyces  cerevisiae  fragments 
cloned  into  a bacterial  virus  vector  and 
propagated  for  many  cycles  in  E.  coli. 
After  about  25  cycles  of  growth,  both 
sets  of  DNAs  were  reduced  from  the 
original  diverse  population  to  one  or  two 
dominant  types  which  presumably  have 
a growth  advantage  over  all  the  other 
types.  The  authors  also  state  that  none 
of  the  yeast  clones  outgrow  the  parent 
vector  (containing  no  recombinant  DNA 
information).  Therefore,  most 
recombinants  grown  under  these 
conditions  will  be  quickly  lost  after  the 
host  organism  begins  to  multiply. 

Evolutionary  arguments  suggest  that 
an  organism  containing  recombinant 
DNA  information  will  be  at  a relative 
disadvantage;  this  is  particularly  true  for 
complex  organisms  such  as  mammals. 

! Ayala  (1977)  points  out  that,  for 
developmentally  advanced  organisms, 
new  information  must  be  coadapted  to 
: the  rest  of  the  gene  pool  of  that 
I organism;  this  is  almost  impossible  to  do 
1 with  new  information  unless  the  new 
information  is  simply  a different  form  of 
an  already  present  gene.  If.  however,  the 
new  information  is  very  similar  to  that 
which  is  already  present,  such  a variant 
might  have  arisen  by  natural  means  and 
I the  recombinant  DNA  containing 
j organisms  will  not  be  unique.  Chances 
I for  altering  the  evolution  of  simpler 
I organisms,  such  as  prokaryotes,  may  be 
I somewhat  greater,  althou^  short 
generation  times  and  relatively 
I economical  use  of  DNA  sequence 
information  suggests  that  non-useful 
information  will  be  rapidly  lost. 

! Overproduction  of  one  or  a few  products 
, would  be  expected  to  unbalance  the 
I cell's  metabolism. 

I b.  Transmission  into  other  potential 
hosts.  There  are  three  major 
, mechanisms  for  transfer  of  recombinant 
[ DSA  from  the  original  host  to  other 
I hosts  encountered  in  the  environment. 

' (1)  For  plasmids,  in  particular,  the 

j conjugational  mode  (by  mating. 

< involving  cell-to-cell  contact)  may  be 
I primary.  Either  conjugative  transfer  of  a 
I self-transferring  plasmid  or  mobilization 
I of  non-conjugative  plasmids  may  occur 
(Low  Porter,  1978).  At  least  for  one 


class  of  vectors  frequently  used  for 
recombinant  DNA,  those  based  on  the  E. 
coli  plasmid  pBR322,  it  has  been 
demonstrated  in  vitro  and  in  vivo  that 
transfer  by  mobilization  is  greatly 
reduced  (Dougan,  G.,  Crosa,  J.H.,  Falkow 
S.,  1978;  Levine.  M.M.,  Kaper,  J.B.,  et  al., 
unpublished  data)  apparently  because  a 
segment  necessary  for  mobilization  was 
deleted  in  construction  of  the  vector 
(Clark  & Warren,  1979).  Clearly  the 
range  of  possible  recipients  will  depend 
on  the  host  range  of  the  transferring 
plasmids. 

(2)  Viral  vectors,  if  they  are  intact, 
may  readily  transfer  the  recombinant 
DNA  they  carry  to  other  sensitive  hosts. 
If  the  host  is  killed  in  the  process,  the 
association  will  be  only  a temporary 
one.  If  the  vector  is  defective  (lacking  an 
essential  function),  the  function  must  be 
supplied  by  a helper  virus  for  each  new 
round  of  growth  and  infection. 

Therefore,  if  an  appropriate  helper  is  not 
commonly  found  in  the  environment,  it 
is  unlikely  that  the  defective  viral  vector 
and  its  recombinant  DNA  will  be 
disseminated. 

(3)  Finally,  cells  are  capable  of  taking 
up  naked  foreign  DNA.  For  bacterial 
systems  carrying  out  transformation, 
restriction  systems  will  frequently 
degrade  the  incoming  DNA  if  it  is  from  a 
foreign  strain,  thereby  reducing  greatly 
the  probabilities  for  stable  incorporation 
of  incoming  recombinant  DNA.  In 
addition,  it  has  been  found  that 
plasmids  serve  as  a particularly  poor 
source  of  DNA  for  transformation  into 
some  strains  [B.  subtilis]  (Canosi  et  al., 
1978;  Contente  & Dubnau,  1979).  Since 
DNA  which  is  nonhomologous  and  is 
not  competent  to  replicate  by  itself  will 
not  be  recombined  into  the  host 
chromosome  or  maintained  in  the 
cytoplasm,  it  may  be  reasonable  to 
assume  that  naked  recombinant  DNA 
taken  up  by  prokaryotes  by 
transformation  will  not  generate  stable 
recombinant  DNA  containing  organisms. 
In  addition,  at  least  in  some 
environments,  nucleases,  pH  and  other 
environmental  factors  should  interfere 
with  the  stability  of  naked  recombinant 
DNA.  In  one  experiment,  bacterial  DNA 
exposed  to  the  diluted  contents  of  rat 
intestine  was  rapidly  degraded  (Maturin 
and  Curtiss.  1977).  In  other  cases, 
however,  in  vivo  DNA  transformation 
has  been  observed,  suggesting  that  not 
all  DNA  released  into  the  animal  tissues 
will  be  immediately  destroyed 
(Ottolenghi-Nightingale,  1969). 

Take-up  of  DNA  by  animal  cells  in 
tissue  culture  is  not  an  efficient  process 
under  optimized  laboratory  conditions 
(Scangos  & Ruddle,  1981).  Moreover,  for 
an  effective  cycle  which  will  lead  to 
wide-scale  dissemination,  the  DNA 


would  have  to  be  stably  integrated  into 
the  germ  line  of  an  intact  organism. 
Alternatively,  some  constant  source 
pool,  such  as  infecting  bacteria  or  viral 
recombinants  may  continue  to  provide  a 
source  of  the  DNA. 

Individual  plant  cells,  since  they  can 
be  regenerated  into  complete  plants, 
could  disseminate  DNA  if  it  were 
integrated  into  nuclear  or  organelle 
DNA.  However,  this  may  also  require  a 
constant  bacterial  or  viral  source  pool  in 
plant  cells. 

3.  Harm. 

Let  us  assume  for  the  moment  that  the 
organisms  we  have  created  via 
recombinant  DNA  are  in  fact  unique, 
and  have  had  the  opportunity  and 
ability  to  establish  themselves  in  the 
environment.  Will  these  organisms  have 
the  ability  to  cause  harm,  either  to 
ourselves,  to  other  animals,  or  to  plants, 
microorganisms  and  the  environment? 
We  will  consider  here  some  general 
arguments  about  the  roles  recombinant 
DNA  can  play,  and  some  of  the  specific 
cases  which  people  have  considered  to 
be  areas  of  concern. 

a.  Breaching  prokaryotic-eukaryotic 
barriers:  evolutionary  considerations. 

Prominent  among  the  concerns 
expressed  during  the  first  few  years  of 
recombinant  DNA  technology  was  the 
fear  of  “breaching  the  barriers"  to 
permit  recombination  between  distantly 
related  organisms.  This  concern, 
articulated  most  prominently  by 
Sinsheimer  (1975, 1976  a,  b)  and  by 
Chargaff  (1976),  implies  that  the  fertility 
barriers  that  evolved  as  organisms 
diverged  during  evolution  arose  to 
prevent  the  creation  of  new.  dangerous 
species.  Davis  argues  that  this  view 
"turns  evolutionary  principles  upside 
down.  Evolution  has  indeed  established 
fertility  barriers  between  species.  But 
these  barriers  do  not  function  to  prevent 
the  formation  of  monsters  that  might 
take  over  in  the  Darwinian  struggle; 

They  prevent  wasteful  matings  that 
would  produce  only  unbalanced 
monstrosities,  unable  to  survive”  (Davis, 
1976,  1977). 

In  addition,  information  based 
primarily  on  the  recombinant  DNA 
analysis  of  eukaryotic  genomes  makes  it 
clear  that  the  mechanisms  for 
processing  information  from  DNA  into 
protein  differ  greatly  between  many 
eukaryotes  and  prokaryotes  (Breathnach 
& Chambon.  1981;  Revel  & Groner,  1978). 
Therefore,  it  is  difficult  to  imagine  that 
for  most  cases  the  “breaching  of  the 
brarrier"  will  result  in  much  more  than 
adding  silent  DNA  sequences  into  the 
host  cell.  In  the  absence  of  any 
expressed  function,  it  is  difficult  to 
hypothesize  either  a beneficial  or 
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harmful  effect  of  eukaryotic  DNA  for  a 
prokaryote.  Therefore,  experiments 
which  do  not  include  the  intentional 
expression  of  eukaryotic  DNA  in 
prokaryotes,  or  prokaryotic  information 
in  eukaryotes,  should  be  considered 
unlikely  to  express  a product:  any  harm 
would  have  to  be  due  to  the  DNA  itself, 
and  any  competitive  advantage  for 
survival  would  likewise  have  to  be  due 
to  the  DNA  itself.  We  will  consider 
below  those  cases  where  the 
recombinant  is  designed  to  express  a 
foreign  product. 

b.  Small  pieces  in  iarge  organisms. 

Many  recombinant  DNA  experiments 

involve  the  introduction  of  pieces  of 
relatively  small  foreign  DNA  into  a host. 
Thus,  for  many  experiments  in  E.  coii, 
pieces  which  represent  no  more  than 

0. 5-1%  of  the  recipient’s  genetic 
information  are  added  as  recombinant 
DNA.  In  most  cases,  this  kind  of  new 
information,  unless  carefully  integrated 
with  information  already  present,  will 
not  significantly  alter  the  ecology  of  the 
organism  (Ayala,  1977).  Carried  further, 
this  argument  may  suggest  that  new 
information  introduced  into  a pathogen 
is  not  likely  to  significantly  change  its 
mechanism  of  pathogenicity. 

Information  which  must  be  processed  to 
serve  as  part  of  a more  complex 
biochemical  pathway,  as  is  often  the 
case  for  the  surface  components  which 
play  an  important  role  in  bacterial 
pathogenesis,  will  be  even  more  difficult 
to  alter  via  recombinant  DNA. 

For  more  complex  cells,  the  added 
DNA  will  represent  a small  part  of  the 
recipient’s  genome.  This  argument 
clearly  does  not  hold  as  well  for  viral 
recombinants,  where  the  added 
recombinant  DNA  information  may  be 
equal  in  quantity  to  what  is  already 
present.  In  addition,  it  may  not  apply  if 
one  is  speaking  of  planned  changes, 
such  as  introducing  antibiotic  resistance 
genes  or  causing  overproduction  or 
change  in  some  normal  cell  component; 

1. e.,  increasing  toxin  synthesis,  or 
altering  the  characteristics  of  a surface 
component  of  a bacterial  cell  such  that 
the  antigenicity  of  the  cell  will  be 
changed. 

c.  Specific  Cases. 

i.  Expression  of  Active  Peptides: 
Hormones,  Toxins.  One  major  class  of 
concerns  in  the  discussion  of  the  risks  of 
recombinant  DNA  is  based  on  the 
assumption  that  bacteria  could  be 
programmed  to  express,  in  large 
quantities,  active  proteins  which  would 
cause,  either  by  themselves  or  through 
their  antigenicity,  some  untoward 
reaction  in  their  host.  This  issue  was 
specifically  addressed  for  E.  coil  hosts 
at  a meeting  sponsored  by  NIAID  in 
Pasadena,  California  in  April  1980.  Since 


for  the  sake  of  discussion  the 
participants  assumed  the  “worst  case” 
of  transfer  of  the  recombinant  DNA  to 
an  established  colonizing  organism, 
some  of  the  conclusions  from  that 
meeting  can  be  generalized  to  the  case 
of  cloning  in  the  prokaryotes  which 
colonize  the  intestinal  tract.  Reports 
from  that  meeting  have  been  published 
in  the  Recombinant  DNA  Technicai 
Buiietin  (Volumes  3 and  4, 1980-1981) 
and  are  summarized  here. 

If  one  assumes  transfer  and 
maintenance  of  a recombinant  plasmid 
in  essentially  all  E.  coii  of  the  intestinal 
tract  one  can  calculate  that  the  bacteria, 
at  their  maximum  synthetic  capacity, 
will  produce  in  the  range  of  10® 
molecules/cell/generation,  or  about  50 
micrograms  a day  of  a product  of  the 
size  of  insulin.  Given  this  number  as  an 
upper  limit,  one  can  calculate  for 
various  active  peptides  the  maximum 
dosage  the  hose  will  receive  and  the 
effect  on  the  host  from  these  dosages. 
Such  calculations  suggest  that  most 
hormones  with  activities  similar  to 
insulin  will  not  be  expected  to  have 
much,  if  any,  effect  on  a mammalian 
host,  even  if  they  are  exported  from  the 
bacterial  factory  and  absorbed  from  the 
intestine  in  active  form.  Much  more 
active  peptides  or  proteins,  however, 
might  be  of  some  concern  under  such 
circumstances.  If,  in  addition,  one 
imagined  as  the  host  anaerobic  bacteria 
as  well  as  or  instead  of  aerobes,  the 
body  dose  of  an  expressed  protein  might 
be  significantly  greater. 

Fifty  micrograms  per  day,  on  the  other 
hand,  of  the  most  active  toxins  (e.g.,  the 
botulinum  toxins,  Shigeiia  dysenteriae 
neurotoxin,  tetanus  toxin,  diphtheria 
toxin)  is  well  above  the  intravenous 
lethal  dose  for  an  average  man.  Several 
other  toxins,  including  three  of  plant 
origin  (abrin,  ricin  and  modeccin),  may 
be  lethal  to  man  within  the  range  of  10 
to  100  micrograms.  The  effects  of  the 
cytotoxic  toxins,  intraintestinally 
produced,  on  the  lining  of  the  lower  GI 
tract  are  generally  unknown.  They 
presumably  might  (1)  damage  the 
colonic  or  intestinal  lining  directly,  (2) 
pass  through  the  lumen  and  cause 
damage. elsewhere,  or  (3)  pass  into  the 
bloodstream  subsequent  to  lumen 
damage.  Little  is  known  of  the 
pharmacokinetics  of  toxins  in  the  body. 

Thus,  these  arguments  suggest  that  for 
cloning  of  foreign  proteins,  only  the 
most  active  kinds  of  peptides,  at 
maximal  levels  of  expression,  would  be 
likely  to  have  some  effect,  if  one  ignores 
the  problems  of  dissemination  and 
establishment. 

ii.  Expression  of  Cross-Reacting 
Antibodies.  The  implication  of  inserting 
eukaryotic  genetic  material  coding  for 


human  “self  antigens  into  prokaryotic 
microbe  vectors  that  parasitize  humans 
was  also  specifically  addressed  by  the 
NIAID  meeting  in  Pasadena,  California 
(Workshop  on  Recombinant  DNA  Risk 
Assessment).  When  considered  within 
the  framework  of  microbial  parasitism 
in  its  broadest  perspective  and  against 
contemporary  concepts  of  immunologic 
tolerance  to  “self’  constituents  and  host 
autoreactive  immune  responses,  the 
injurious  potential  of  autoreactive 
immune  responses  elicited  by  “cross- 
reacting”  infecting  host-vector  microbes 
would  appear  to  be  extraordinarily  low. 

This  conclusion  is  supported  by  the 
following  observations: 

• Literally  hundreds  of  cross-reactivities 
exist  between  human  proteins  and 
bacterial  and  viral  surface  proteins. 
Most  of  these  cross-reacting  proteins 
have  not  been  implicated  in 
autoimmune  injury. 

• Abundant  data  exists  indicating  that 
some  cross-reacting  systems  do  lead 
to  production  of  autoantibodies.  Most 
of  these  autoantibodies  are  low 
affinity  binding  antibodies  which  do 
not  lead  to  tissue  injury  and  clinically 
manifest  disease.  Whether  low 
affinity  or  high  affinity  antibodies  will 
be  induced  by  cross-reacting  systems 
displaying  human  antigens  is 
unknown. 

• Some  type  of  regulatory  restraint 
exists  which  allows  “self’  to  be 
recognized  by  host  immunocompetent 
cells  but  prohibits  such  cells  from 
launching  an  “anti-self’  immunologic 
attack  (Paterson,  1981). 

iii.  Animai  Virus  Cioning. 

Recombinant  DNA  experiments 
involving  the  use  of  animal  virus 
genomes  fall  into  several  possible 
categories: 

(1)  Cloning  of  entire  or  partial 
genomes  in  prokaryotes, 

(2)  Cloning  of  animal  virus  genomes  in 
eukaryotic  cells  under  conditions  where 
the  genome  may  replicate  either 
autonomously  or  in  concert  with  the 
host  genome,  but  cannot  produce  an 
infectious  particle  (defective  virus  or 
non-permissive  infection), 

(3)  Cloning  of  an  animal  virus  genome 
in  eukaryotic  cells  under  conditions 
where  the  genome  may  not  only  be 
replicated  but  also  may  be  matured  into 
an  infectious  virus. 

In  all  these  cases,  the  animal  virus 
may  be  considered  as  either  "recipient” 
or  “donor”:  the  difference  is  frequently 
semantic  only.  General  considerations 
will  be  reviewed  here.  A more  technical 
analysis  of  the  issues  to  each  class  of 
animal  virus  are  considered  in  the  report  J 
of  the  Ascot  Meeting  (Federal  Register, 
July  28, 1978). 
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Cloning  of  animal  viruses  is 
considered  here  with  respect  to  the 
question  of  whether  recombinant  DNA 
experiments  per  se  pose  any  unique 
hazards  not  associated  with  handling 
animal  viruses  in  general.  The  following 
I comments  are  offered  in  light  of  the 
consideration  that  all  work  with  animal 
viruses  poses  some  potential  risk, 
unrelated  to  recombinant  DNA. 
especially  to  investigators.  It  is  essential 
to  employ  good  laboratory  techniques 
appropriate  to  the  particular  virus  being 
studied. 

• Cloning  of  viral  genomes  in 

prokaryotes 

Our  increased  understanding  of  the 
differences  in  gene  expression  between 
prokaryotes  and  eukaryotes  renders  it 
difficult  to  imagine  ways  in  which 
1 complete  animal  viral  particles  could  be 
I synthesized  in  recombinant  DNA 
containing  bacteria.  Animal  viruses 
. have  complex  post-transcriptional 
modification  requirements,  and  use  host 
I functions  in  processing  and  assembly 
' which  are  not  provided  by  a bacterial 
I host. 

I • Cloning  of  Viral  Genomes  in 

Eukaryotic  Cells 

Because  animal  cells  in  culture  are  so 
fragile,  they  in  themselves  constitute  an 
excellent  containment  system.  The 
i major  potential  risk  would  be  that  a 
I recombinant  DNA  molecule  could 
I replicate,  be  encapsidated  as  a normal 
j virus,  and  be  able  to  propagate  as  a 
I virus.  There  are  several  potential 
j constraints  on  such  a system,  primarily 
I the  fact  that  there  is  an  upper  limit  on 
the  size  of  the  genome  which  may  be 
encapsidated.  Under  such  conditions, 
some  of  the  original  viral  genomes 
would  most  probably  be  deleted, 
(rendering  the  recombinant  virus 
I defective.  However,  such  a defective 
virus  might  be  propogated  in  the 
presence  of  a helper  virus.  Such  systems 
are  known  to  exist  both  naturally  (avian 
'retroviruses  and  adeno-associated 
Iviruses)  and  in  the  laboratory  (adeno- 
,SV40  hybrid  viruses,  most  of  which  are 
I defective,  but  may  be  propogated) 
jRecombinants  might  include  genes  from 
jdifferent  viruses  or  cellular  genes 
jinserted  into  a viral  genome.  Examples 
jof  both  natural  types  of  recombinants 
are  generated  by  recombination  in  cell 
^culture  (e  g.  the  adeno-SV40  hybrid 
viruses  and  the  highly  oncogenic  types 
of  both  avian  and  murine  retroviruses — 
those  which  have  incorporated  a Sre 
|g(-ne  of  cellular  origin).  Interestingly, 
none  of  the  known  examples  have 
proven  particularly  hazardous  for 


^ ((experimenters  to  handle.  Presumably  a 
"*^hiiman  retrovirus  might  be  especially 
hazardous  but  this  situation  could 


obtain  independently  of  any 
recombinant  DNA  experiments. 

Recombinants  between  viruses  which 
are  not  closely  related  (different 
Families)  are  likely  to  have  such  basic 
differences  in  mechanisms  of  replication 
and  infection  as  to  be  unlikely  to  work 
together  well  enough  to  produce  viable 
entities;  therefore  the  recombinant  in 
this  case  will  be  equivalent  to.  or  more 
defective,  than  the  parent  viruses. 
Recombinants  between  viruses  which 
are  more  closely  related  may  be  more 
likely  to  create  new  useable  functions, 
but  the  close  relationship  may  suggest 
that  such  a recombination  will  have 
already  occurred  naturally. 

In  summary  recombinant  DNA 
experiments  involving  animal  viruses  in 
eukaryotic  cells  might  well  lead  to  the 
construction  of  some  viruses  with 
properties  which  are  novel  in  detail. 
However,  there  is  no  reason  to  think 
that  these  agents  would  be  novel  in 
terms  of  host  range  or  potential 
virulence  compared  to  viruses  generated 
in  other  ways. 

Much  of  the  summary  of  animal  virus 
recombinant  DNA  risks  is  based  upon 
the  conclusions  of  virologists  at  the 
EMBO  meeting  in  Ascot.  England, 
January  27-28  1978  (Federal  Register, 

July  28, 1978),  and  at  the  ASM  meeting  in 
Miami  Beach,  Florida.  April  13, 1981. 
Reports  on  these  meetings  are  available. 

B.  Human  Genetic  Engineering 

The  implications  of  the  recombinant 
DNA  technique  for  inserting 
recombinant  DNA  into  humans  has 
served  as  a backdrop  for  much  of  the 
recombinant  DNA  debate.  The 
guidelines  as  now  written  deal  with  this 
issue  only  obliquely,  by  requiring 
special  RAC  consideration  for  most  such 
experiments.  Currently,  human 
experimentation  falls  under  the  control 
of  human  experimentation  review 
groups  (Institutional  Review  Boards. 
IRBs).  If  a decision  to  remove  the 
recombinant  DNA  oversight  of  this 
technique  is  made,  it  will  still  be 
oversighted  by  IRBs.  It  is  not  clear  that 
recombinant  D.NA perse  poses  a special 
problem  in  this  area,  distinct  from  those 
posed  by  non-recombinant 
transformation  and  genetic 
manipulation  procedures. 

III.  Costs 

Expenditures  for  risk  assessment 
testing,  administration  of  RAC.  and  the 
functioning  of  the  Office  of  Recombinant 
DNA  Activities  were  approximately 
S700.000  in  the  peak  year  of  1979.  Risk 
assessment  costs  accounted  for 
approximately  one-half  of  that  total.  In 
all,  risk  assessment  and  vector 
development  contracts  supported  by 


NIAID  have  cost  over  $2  million  since 
1976.  There  are  also  expenses 
associated  with  the  functioning  of 
Institutional  Biosafety  Committees,  and 
with  the  oversight  of  physical 
containment  facilities. 

Costs  in  time  and  energy  for 
individual  scientists  are  difficult  to 
estimate  but  continue  to  be  significant. 

IV.  Conclusions 

A.  Summary  Analysis  of  Risks 

Given  the  above  analysis  of  the  risks 
associated  with  recombinant  DNA.  we 
have  come  to  the  following  major 
conclusions: 

(1)  That  accidental  combinations  of 
genes,  rising  out  of  "shotgun"  cloning 
experiments  or  experiments  where 
expression  is  not  specifically 
engineered,  are  extremely  unlikely  to 
lead  to  serious  problems.  Both  the 
barriers  to  expression  of  foreign  genes 
in  most  organisms,  the  necessity  for  new 
activities  to  function  as  an  integrated 
part  of  an  existing  pathway,  and  the 
selective  disadvantage  given  to  an 
organism  by  recombinant  DNA  inserts 
will  interfere  with  such  organisms 
establishing  themselves  in  the 
environment  and  thus,  ultimately  with 
their  potential  to  cause  harm.  Therefore, 
for  these  experiments,  the  minimal 
controls  associated  with  good 
laboratory  practice  should  be  sufficient. 

(2)  A particular  subset  of  experiments 
may  still  pose  some  possibility  of  risk. 
While  there  is  no  evidence  that  this  risk 
is  qualitatively  different  from  the  risks 
associated  with  other  kinds  of  genetic 
research,  the  possibility  for  improving 
the  virulence,  host  range,  or 
survivability  of  some  pathogens  does 
seem  to  exist.  In  most  cases,  in  these 
experiments  the  problems  of  expression 
of  foreign  functions  will  have  been 
bypassed,  or  normal  functions  will  have 
been  engineered  to  operate  more 
efficiently. 

In  many  cases,  even  the  best 
engineered  strain  will  be  at  a major 
disadvantage  in  the  environment,  or  will 
require  artificial  selections  to  maintain 
recombinant  DNA  information.  The 
issue  to  be  faced  here,  however,  is  (a) 
how  serious  is  this  risk?  (b)  What  is  the 
most  effective,  non-obtrusive 
mechanism  for  guarding  against  any 
untoward  consequences  of  such  work? 

B.  Possible  Responses 

Re-evaluation  of  the  guidelines  might 
in  theory  lead  to  changes  in  the 
guidelines'  containment  requirements,  or 
the  oversight  procedures,  or  both.  We 
will  consider  here  the  two  extreme 
cases  of  (1)  maintaining  the  current 
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guidelines,  or  (2)  totally  abolishing  the 
guidelines.  The  route  recommended  by 
the  subcommittee  will  then  be 
discussed. 

1.  Maintain  the  Status  Quo. 

a.  Advantages.  The  status  quo  is  not 
static,  since  the  1978  major  revision  of 
the  guidelines  recognized  the  need  for 
constant  evolution  of  the  guidelines  and 
provided  procedures  for  changes  which 
have  been  applied  frequently  in  the  last 
three  years.  The  guidelines  have  been 
useful;  their  existence  raised  the 
awareness  of  investigators  and 
institutions  as  to  the  importance  of 
considering  and  avoiding  hazards  in  the 
laboratory.  If  there  are  significant 
dangers  associated  with  recombinant 
DNA  research,  the  safety  of  this 
research  thus  for  may  have  been  due  to 
the  existence  of  the  guidelines.  Time 
will  permit  accumulation  of  more 
experience  and  data  relevant  to  risk 
assessment  so  that  reductions  in 
restrictions  can  be  derived  from  a 
greater  factual  base.  A carefully 
thought-through  simplification  of  the 
guidelines  could  be  one  immediate  aim, 
while  preserving  the  current  guideline 
structure. 

Gradual  evolution  of  the  guidelines 
would  permit  exploration  of  the  means 
of  dealing  with  possible  laboratory- 
created  biohazards  so  that  tracking 
systems  for  such  hazards  in  general — 
inclusive,  but  not  limited  to,  those  that 
might  arise  from  recombinant  DNA 
technology — might  be  established.  To 
monitor  biohazards,  an  expanded  role 
for  a body  similar  in  concept  to  RAC 
might  also  be  explored,  as  well  as  that 
body’s  relation  to  the  IBCs.  Current 
guidelines  for  good  laboratory  practices 
could  be  examined  and  possibly 
adapted  to  include  recombinant  DNA 
experiments. 

b.  Disadvantages.  The  current 
guidelines  are  long,  cumbersome,  and 
detailed.  They  are,  in  practice, 
regulations  rather  than  guidelines. 
Because  no  guidelines  or  regulations  can 
hope  to  anticipate,  in  detail,  all 
experiments  or  circumstances, 
particularly  in  such  a rapidly  growing 
field,  much  time  and  effort  are  expended 
by  investigators,  RAC,  and  ORDA  with 
requests  to  alter  containment 
requirements  or  be  granted  exemptions 
from  guidelines.  The  record  shows  that 
more  often  than  not,  after  careful 
deliberation,  the  requests  are  granted. 

Most  scientists  now  conclude,  after 
almost  a decade  of  experience, 
deliberate  risk  assessment 
experimentation  and  theorizing,  that  the 
potential  risks  of  recombinant  DNA 
research  have  not  materialized  and  most 
probably  will  not.  While  it  is  not 
possible  to  exclude  with  certainty  risks 


to  man  or  the  ecosystem  from 
application  of  recombinant  DNA 
technology,  at  present  these  risks  now 
appear  to  be  much  smaller  than  they 
appeared  to  be  a few  years  ago. 

In  view  of  this  conclusion,  the  current 
guidelines  are  too  complex  and 
restrictive  of  development  of  useful 
knowledge  with  direct  health, 
agricultural,  and  economic  benefits. 

They  require  a bureaucratic  apparatus 
and  an  amount  of  paperwork  that  is 
viewed  as  excessive  and  excessively 
costly  in  terms  of  dollars  and 
professionals’  time. 

2.  Abolish  the  Guidelines. 

a.  Advantages.  In  the  absence  of 
known  or  suspected  hazards,  it  appears 
unjustified  to  single  out  certain  classes 
of  experiments  as  requiring  elevated 
levels  or  physical  containment.  Similarly 
unjustified  is  the  expenditure  of  time 
and  money  required  to  maintain  a 
regulatory  apparatus  that  has  been 
developed  to  protect  society  firom 
hazards  that  may  be  non-existent.  What 
residual  uncertainties  exist  about  such 
hazards  can  be  handled  more  flexibly 
and  more  efficiently  at  the  level  of  the 
individual  scientist,  with  consultation 
with  others  as  he  sees  fit.  In  some 
universities,  the  procedures  for 
monitoring  laboratory  hazards  will 
remain  in  force  and  provide  a backup 
system  for  checking  on  the  individual 
scientist.  Other  kinds  of  laboratory 
guidelines  (e.g.,  those  for  working  with 
human  and  animal  pathogens)  will  still 
exist  and  will  provide  guidance  for 
proper  use  of  such  organisms  when 
recombinant  DNA  technology  is  used. 
Since  many  of  the  residual  concerns  are 
centered  around  changing  the  host  range 
and  pathogenicity  of  already  existing 
pathogens,  such  appropriate 
containment  procedures  should  be 
adequate  and  in  line  with  the  existing 
dangers. 

b.  Disadvantages.  There  remain  some 
areas  in  which  specific  risks  may  exist. 

It  would  seem  appropriate  to  have  some 
mechanism  for  ensuring  that  scientists 
consider  these  risks  before  and  during 
their  experimentation,  and  that  they 
seek  some  outside  advice  on  how 
serious  the  risk  may  be.  The  current  IBC 
structure,  with  ORDA  and  RAC  as 
backup,  provides  such  a structure.  Its 
abolition  will  also  leave  the  regulatory 
aspects  of  the  field  in  chaos,  and  may 
encourage  local  jurisdictions,  which  may 
come  to  different  conclusions  about  the 
degree  of  certainty  concerning  special 
risks,  to  enact  less  informed  and  less 
flexible  guidelines  and  regulations  for 
control  of  this  field.  In  any  case, 
individual  determinations  in  many  areas 
of  the  country  will  possibly  require  more 
time  and  effort  of  more  scientists  than  if 


the  same  determination  was  made  once 
centrally.  The  results  will  also  be  less 
uniform,  encouraging  pressure  on  local 
groups  to  keep  containment  low. 

In  the  absence  of  a working  procedure 
for  monitoring  other  laboratory  hazards, 
it  seems  foolhardy  to  abandon  this 
mechanism  even  if  one  concludes  that 
recombinant  DNA  risks  are  not 
qualitatively  different  from  other 
research  risks.  It  may  be  more 
appropriate  to  refine  the  mechanisms  for 
tracking  recombinant  DNA  experiments 
such  that  this  mechanism  can  be  used  as 
a model  for  watching  and  preventing 
other  research  risks. 

C.  Recommendation 


The  Working  Group  on  Revision  of  the 
Guidelines  has  proposed  changes  in  the 
guidelines  which  (1)  would  significantly 
reduce  required  containment  for  a large 
class  of  experiments,  (2)  would  employ 
other  guidelines  to  set  appropriate 
containment  for  working  with  pathogens 
containing  recombinant  DNA,  and  (3) 
would  eliminate  the  prohibited  class  of 
experiments,  including  the  large  volume 
growth  of  recombinant  DNA  containing 
organisms,  relegating  them  to  the  same 
status  as  other  experiments.  The 
proposal  does  retain,  however,  the 
requirement  for  IBC  prereview  of  non-  i 
exempt  experiments,  and  suggests  that  ' 
in  specific  cases  where  additional  risk  ' 
might  be  expected  due  to  the  nature  of 
the  recombinant  DNA  experiment  itself,  [ 
the  containment  should  be  adjusted  [ 

accordingly.  Thus,  this  procedure  would  | 
have  the  effect  of  ii 


(1)  Supporting  the  notion  that,  for  the  jj 

vast  majority  of  recombinant  DNA  ^ 

experiments,  the  risks  are  those  ^ 

associated  with  the  organisms  involved.  ^ 
The  appropriate  containment  for  ij 

pathogens  such  as  that  specified  by  the  (ti 
proposed  GDC  Biosafety  Guidelines  for  )i| 
Microbiological  and  Biomedical  ^ 

Laboratories  would  continue  to  be  j 

enforced  for  experiments  utilizing 
recombinant  DNA.  gi 

(2)  Simplifying  the  containment  levels  - 
for  the  vast  majority  of  experiments,  and  y 
in  most  cases  decreasing  the  required  ' 
containment. 

(3)  Retaining  flexibility  in  allowing  _ 

change  in  containment  in  particular  r 

experiments  where  circumstances  ij 

permit.  Flexibility  would  reside  |j 

primarily  with  the  IBC,  and,  if  !' 

necessary,  questions  could  be  referred 

to  RAC. 


(4)  Maintaining  the  class  of  "exempt” 
experiments,  which  covers  the  majority 
of  recombinant  DNA  experiments;  new 
additions  could  be  made  to  this  class  as 
justified. 
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(5)  Maintaining  prereview  of  all  non- 
exempt  experiments  by  the  IBC.  It  is 
proposed  that  the  requirements  for  the 
constitution  of  the  IBC  be  dropped  while 
the  essential  element  of  consultation 
with  a group  other  than  the  principal 
investigator  is  retained. 
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Apiyendix  A of  Annex  B:  Experiments 
with  E.  coli 

One  of  the  apprehensions  of  scientists 
early  in  the  recombinant  DNA  era  was 
that  certain  recombinant  organisms 
(particularly  Escherichia  coli)  might 
inadvertantly  escape  from  the 
laboratory,  particularly  by  way  of 
inadvertant  colonization  of  laboratory 
personnel.  Furthermore  it  was  feared 
that  temporary  intestinal  colonization  of 
a laboratory  worker  might  result  in 
exchange  of  genetic  information  from 
the  laboratory  E.  coli  strain  to  normal 
intestinal  coliform  flora.  It  was  also 
feared  by  some  that  since  some  E.  coli 
strains  are  pathogenic  for  man,  perhaps 
E.  coli  K-12  should  be  regarded  as  a 
pathogen  or  “potential"  pathogen. 

Most  of  the  early  work  with 
recombinant  DNA  involved  E.  coli  K-12. 
Since  the  genetics  of  this  strain  are  so 
well-studied,  much  (if  not  most] 
recombinant  DNA  research  still  involves 
derivatives  of  this  strain.  Thus  it  is 
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pertinent  to  discuss  "risk”  relevant  to 
working  with  E.  coli  K-12. 

A.  History  and  Description  ofD.  coli  K- 
12 

E.  coli  K-12  was  first  isolated  from  the 
intestine  of  a patient  convalescing  from 
diphtheria  in  Stanford  University 
Hospital  in  the  1920’s.  Thereafter  it  was 
stored  in  the  laboratory  as  a stock 
strain.  Presumably,  at  the  time  of  initial 
isolation  it  was  a smooth  strain  adapted 
to  colonization  of  the  human  colon.  By 
the  term  smooth  is  meant  the  fact  that 
the  strain  produces  a complete 
lipopolysaccharide  O antigen  on  its 
surface  with  many  polymeric 
polysaccharide  side  chains.  Over  the 
course  of  years  of  laboratory  passage  E. 
coli  K-12  has  become  irreversibly  rough. 
By  dint  of  its  rough  state,  E.  coli  K-12 
has  lost  a major  prerequisite  required 
for  successful  colonization  of  man  and 
animals. 

1.  E.  coli  as  a Pathogen.  It  is  well- 
recognized  that  within  the  enormous 
species,  E.  coli,  are  strains  that  are  true 
pathogens  for  man  and  animals. 
Depending  on  strain  and  host,  certain  E. 
coli  can  cause  diarrheal  illiness, 
dysentery,  urinary  tract  infection  or 
meningitis.  While  this  is  true,  it  is  now 
known  that  such  pathogenicity  is  not  a 
general  or  even  a potential  feature  of  all 
E.  coli.  Rather,  a constellation  of 
specific  virulence  factors  must  be 
present  in  certain  E.  coli  for  them  to  be 
able  to  cause  disease  in  man  (or 
animals)  and  such  virulence  factors  tend 
to  be  stable  in  only  a relatively  small 
number  of  strains  or  serotypes. 

For  example: 

A.  E.  coli  meningitis — Trauma  or 
neurosurgical  intervention  which 
breaches  the  integrity  of  the  meningeal 
coverings  of  the  central  nervous  system 
can  result  in  direct  contamination  and 
nosocomial  infection  with  many  gram- 
negative or  gram-positive  organisms.  In 
the  absence  of  the  above,  for  all  intdnts 
and  purposes,  primary  E.  coli  meningitis 
is  limited  to  infants  less  than  three 
months  of  age;  in  fact  most  cases  occur 
in  neonates  within  28  days  of  birth.  In 
the  early  1970’s  it  was  discovered  that 
the  E.  coli  that  cause  meningitis  in 
infants  have  in  common  a surface 
capsular  polysaccharide,  Kl,  which 
confers  virulence  [1,2).  By  mid-infancy 
most  individuals  are  already  resistant  to 
Kl  encapsulated  E.  coli. 

b.  Diarrheal  Illness — Certain  E.  coli 
can  cause  watery  diarrhea.  These 
strains,  which  include  enterotoxigenic 
and  enteropathogenic  E.  coli,  possess  a 
constellation  of  virulence  properties 
which  in  tandem  result  in  the  ability  to 
cause  diarrhea.  For  example, 
enterotoxigenic  E.  coli  that  elaborate 


both  heatlabile  and  heatstable 
enterotoxins  usually  also  possess 
fimbrial  colonization  factors  (adhesion 
pili)  and  such  strains  are  usually  limited 
to  perhaps  a dozen  of  the  164  E.  coli  O 
serogroups.  Studies  in  pigs  involving 
attempts  to  "create”  a diarrheal 
pathogen  by  insertion  of  genes  for 
adhesion  pili  (K88  antigen  fimbriae)  and 
enterotoxin  into  a K-12  strain  were 
unsuccessful,  (5)  showing  that  the 
constellation  of  virulence  properties  of 
true  porcine  pathogens  is  more  complex. 

c.  Dysentery — Certain  strains  of  E. 
coli  exist  that  are  capable  of  causing  a 
clinical  syndrome  identical  to  bacillary 
dysentery.  Such  strains  are  referred  to 
as  enteroinvasive  and  are  limited  to  a 
very  few  E.  coli  O serogroups. 
Biochemically  and  serologically  these 
strains  bear  many  relationships  to 
shigella. 

d.  Urinary  Tract  Infections — It  is  now 
recognized  that  the  E.  coli  strains  that 
are  associated  with  upper  urinary  tract 
infections  possess  mannose  resistant 
hemagglutinin,  and  fimbrial  colonization 
factors  that  allow  adhesion  to  epithelial 
cells  of  the  urinary  tract  and  prevent 
dislodgement  by  urine  flow. 

Furthermore,  it  is  currently  recognized 
that  urinary  tract  epithelial  cells  of 
certain  individuals  are  more  receptive 
than  others  to  adhesion  by  E.  coli 
strains  possessing  the  fimbrial 
colonization  factors. 

2.  Inoculum  Size  and  Mode  of 
Infection — It  has  been  shown  with 
volunteer  studies  that  rather  high 
inocula  (10® — 10‘”)  and  neutraliation  of 
gastric  acid  (for  example  with  NaHCOs) 
are  required  to  ensure  colonization  by 
enterotoxigenic  coli.  Volunteers  with 
E.  coli  diarrheal  disease  did  not  transmit 
the  infection  by  direct  contact  to 
uninoculated  control  volunteers  with 
whom  they  were  living  in  close  quarters 
[4]. 

Volunteers  challenged  with 
enteropathogenic  E.  coli  excreted  large 
numbers  of  E.  coli  in  thier  stools  and 
were  colonized  in  their  proximal  small 
intestine  but  were  not  colonized  in  the 
throat  (5). 

The  thrust  of  all  these  observations  is 
that:  E.  coli  enteropathogens  are 
transmitted  via  large  inocual  contained 
within  contaminated  food  and  water 
vehicles.  They  are  not  spread  by 
airborne  or  direct  contact  routes.  In 
order  to  colonize  the  human  gut,  even 
with  a known  enteric  pathogen,  a large 
inoculum  is  required  and  modifications 
must  be  made  (e.g.,  ingestion  of 
NaHCOs)  to  ensure  survival  of  the  E. 
coli  through  the  gastric  acid  barrier. 
Thus,  based  on  current  knowledge  and 
data  it  is  extremely  unlikely  that 
individuals  working  in  a recombinant 


DNA  research  laboratory  could  become 
colonized  in  their  intestine  by  droplet, 
aerosol  or  contact  transmission. 

3.  Colonizability  of  Human  Intestine 
by  E.  coli  K-12:  Summary  of  Feeding 
Studies — Four  groups  have  carried  out 
studies  in  which  high  inocula  (10* — 10'® 
organisms)  of  E.  coli  K-12  strains  were 
fed  to  Volunteers  (d-S).  The  common 
observation  from  these  studies  is  that  E. 
coli  K-12  is  unable  to  colonize  the 
human  intestine.  While  counts  of  10* — 
10’  K-12  organisms  per  gram  of  stool 
could  be  cultured  on  the  first  day 
postinfection,  levels  dropped  to  10’  or 
10*  by  day  2 and  K-12  was  usually  no 
longer  detectable  by  day  5.  In  contrast, 
ingestion  of  10'®  organisms  of  a smooth 
non-pathogenic  normal  intestinal  flora 
strain  [E.  coli  HS)  resulted  in  prolonged 
excretion  of  the  organism  (weeks)  in 
high  titer  (10® — 10*/gram  stool), 
demonstrating  clear-cut  colonization 
[8,10). 

There  is  only  one  report  of  apparent  in 
vivo  transmission  of  a conjugative 
plasmid  from  K-12  to  normal  host  flora 
(7).  In  this  instance,  one  day  post- 
ingestion small  niunbers  (10 '/gram 
stool)  of  resident  coliforms  were  found 
to  be  carring  the  K-12  plasmid.  The 
putative  recombinants  were  detectable 
for  only  one  day  (7). 

Feeding  studies  in  volunteers  have 
also  been  carried  out  with  E.  coli  xl778, 
a highly  defective,  fastidious  variant  of 
K-12  that  hac  been  certified  as  host 
organism  in  EK2  levels  of  biological 
containment  (S).  xl776  was  not  detected 
in  stools  of  volunteers  following 
ingestion.  When  volunteers  were  fed 
xl776  containing  plasmid  pBR322,  low 
levels  of  excreation,  (lO'-lO^am  for 
two  days)  were  observed. 

In  summary,  the  above-mentioned 
feeding  studies  demonstrate  that  even 
after  direct  ingestion  of  large  inocula,  E. 
coli  K-12  does  not  readily  colonize  the 
human  intestine. 

4.  Active  Bacteriologic  Surveillance 
for  K-12  Colonization — During  a two 
year  period  fecal  cultures  were  obtained 
every  two  to  three  days  from  laboratory 
workers  handling  nalidixic  acid- 
resistant  E.  coli  K-12  containing 
transmission-proficient  R plasmids. 
These  workers  practiced  no  special 
precautions  other  than  good 
microbiologic  technique.  Neither  E.  coli 
K-12  nor  the  R factors  utilized  in  the 
laboratory  were  recovered  from  any 
stool  culture  at  any  time.  These  data 
demonstrate  under  “field  conditions” 
that  colonization  of  E.  coli  K-12  or 
acquisition  by  resident  intestinal 
coliform  flora  of  R factors  used  in  the 
laboratory  do  not  occur. 
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5.  “Non-MobUtzabJe  P/asmkJs  ” — 
Plasmid  rectors  have  been  created 
which  are  mobilized  and  transferred 
from  bacterial  cell  to  bacterial  cell  at  a 
markedly  reduced  frequency  than  the 
parent  strain  [12).  For  example  pBR322 
is  transferred  approximately  100 
thousand  times  less  frequently  than  its 
colEl  parent  plasmid  under  comparable 
mating  conditions.  Risk  assessment 
studies  recently  carried  out  at  the 
Univiersity  of  Maryland  School  of 
Medicine  under  sponsorship  of  the 
National  Institutes  of  Health  have 
verified  in  vivo  in  man  decreased 
mobilization  of  “nonmobilizable" 
plasmid  vector  pBR325  [10).  Seventeen 
volunteers  ingested  10'*£.  coli  HS  (a 
smooth  normal  flora  strain)  containing 
plasmid  pJBJK5  (a  non-conjugative, 
mobilizable  coUQ  variant  containing 
tetracycline  and  chloramphenicol 
resistance  genes).  This  strain  heavily 
colonized  the  intestines  of  each  of  the  17 
individuals,  all  of  whom  also  ingested 
one  gram  of  tetracycline  daily.  Normal 
flora  recombinants  containing  plasmid 
pJBKS  were  recovered  from  9 to  17 
volunteers.  In  contrast,  when  15 
volunteers  ingested  E.  coli  HS 
containing  plasmid  pBR325  (which  also 
encodes  for  tetracydine  resistance), 
although  they  also  became  heavily 
colonized  while  taking  tetracyline  daily, 
no  resident  flora  recombinants  were 
identified  containing  pBR325.  These 
data  attest  to  the  decreased 
mobilizability  in  man  of  safe  vector 
plasmids,  even  in  the  presence  of 
antibiotic  pressure  modifying  the 
environment  in  a way  that  recombinants 
would  have  enhanced  survivability 

RelarencM  at  Appendix  A of  Annex  B 
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Annex  C — Minority  Reports  of  Working 
Group  on  Revision  of  Recombinant  DNA 
Guidelines 

Further  Recommendotions 

We  the  undersigned  agree  with  the 
general  thrust  of  the  recommendations 
of  the  Working  Group  on  Recombinant 
DNA  Guidelines.  In  particular,  we 
support  the  recommendation  that  those 
experiments,  for  which  containment 
guidelines  are  retained,  are  to  conform 
to  good  laboratory  practice  as  described 
in  the  CDC  and  AJPHIS  Quarantine  rules. 
The  recommendation  that  abolishes  the 
category  of  prohibited  experiments  is 
Boientifically  sound  in  the  light  of 
current  knowledge.  The  content  of  the 
suggested  containment  guidelines 
follows  from  the  overall  conclusion  that 
research  with  recombinant  DNA 
imposes  no  more  risk  than  any  other 
biological  research.  The  background 
paper  amply  documents  this  point. 

Therefore,  we  find  no  reason  to  retain 
the  Administrative  Guidelines  (Section 
IV).  The  spirit  of  the  Baltimore-Campbell 
resolution  and.  as  titled,  its  major 
purpose,  was  to  convert  the  NIH 
Regulations  into  Guidelines.  Retaining 
pages  of  bureaucratic  regulations  for 
what  is  now  perceived  to  require  only 
limited  oversight  is  a waste  of  time  and 
effort,  will  not  add  to  safety  in  any  way 
and  will  be  disdaiiled  as  bureaucratic 
capriciousness. 

Edward  A.  Adelberg.  Kenneth  1.  Bems. 

Herman  W Lewis.  Sue  A.  Tolin. 

Norton  D.  Zinder. 

Given  the  recommendations  for  the 
containment  guidelines  and  what  would 
be  proper  for  the  administrative 
guidelines,  we  the  undersigned  conclude 
that  special  guidelines  for  recombinant 
DNA  are  totally  unnecessary  Therefore, 
we  further  recommend  that  as  of  June 
23, 1962  the  NIH  Guidelines  cease  to 
exist. 

The  arguments  for  their  retention  are 
primarily  social  and  political;  they  do 


not  have  a scientific  base  (see 
Background  Paper).  It  seems  right,  al 
this  time,  to  disavow  such  arguments 
and  base  our  conclusions  solely  on  the 
scientific  issues.  RAC  should 
recommend  the  abolition  of  the 
Guidelines.  In  doing  so.  it  should 
prepare  a strong  statement  of  its 
rationale  to  be  published  in  Science  and 
Nature  as  well  as  the  Federal  Register. 
This  statement  should  also  contain  as 
recommendation  the  containment 
guidelines  for  recombinant  DNA 
experiments  developed  by  the  Working 
Group.  Prepared  as  the  culmination  of 
years  of  consideration  and  analysis, 
such  a statement  would  serve  to  inform 
both  the  scientific  community  and  the 
public  of  the  safety  of  research  with 
recombinant  DMA. 

Edward  A.  Adelberg.  Norton  D.  Zinder. 

Annex  D — Draft  Minutes  of  Relevant 
Portion  of  September  10-11, 1981  RAC 
Meeting 

Drs.  David  Baltimore  and  Allan 
Campbell,  RAC  members,  had  proposed 
a major  revision  of  the  Guidelines 
(Baltimore-Campbell  proposal)  which 
was  considered  by  the  RAC  at  its  April 
1981  meeting.  At  the  April  1981  meeting, 
a Working  Group  on  Revision  of  the 
Guidelines  was  established  to  review 
the  Baltimore-Campbell  proposal  as  well 
as  other  approaches  which  might  lead  to 
a major  revision  of  the  Guidelines.  The 
Working  Group  met  on  June  1, 1981,  and 
on  July  9. 1981.  The  Working  Group 
prepared  a proposal  for  revising  the 
Guidelines,  a summary  of  its  actions, 
and  a document  entitled  "Evaluation  of 
the  Risks  Associated  with  Recombinant 
DNA  Research.”  Two  minority  reports 
were  prepared  by  several  members  of 
the  Working  Group.  The  Working  Group 
report  and  the  minority  reports  were 
distributed  to  RAC  members  prior  to  the 
September  1981  meeting. 

Mr.  Thornton  asked  Dr  Gottesman  to 
introduce  the  Working  Group’s  report. 
Dr.  Gottesman  reviewed  the  highlights 
of  the  report.  She  noted  that  the  revision 
of  the  Guidelines  promulgated  on  July  1, 
1981,  already  exempts  many 
experiments  in  three  major  host-vector 
systems.  The  Baltimore-Campbell 
proposal  would  convert  mandatory 
Guidelines  to  a voluntary  code  of  good 
practice  and  would  set  as  containment 
levels  those  appropnate  for  the 
organism  being  used.  The  Working 
Group  considered  various  approaches; 
the  majority  supported  a proposal  which 
adopts  the  containment  provisions  of 
the  Baltimore-Campbell  proposal  but 
retains  the  mandatory  aspect  of  the 
Guidelines.  The  proposal  has  not  yet 
been  published  as  a proposed  major 
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action  in  the  Federal  Register.  The  RAC 
may  wish  to  modify  the  proposal  before 
its  formal  publication  in  the  Federal 
Register  for  public  comment. 

Dr.  Gottesman  noted  that  the 
background  document  discusses  basic 
assumptions.  It  is  difficult  to  imagine 
hazards  resulting  from  random 
combinations  of  DNA.  Furthermore, 
deliberate  combinations  will  not  be 
harmful  in  most  cases.  However,  there 
are  still  some  questions  about  certain 
experiments.  The  issue  is  how  to  deal 
with  the  latter  experiments.  The 
proposal  of  the  Working  Group  would 
retain  IBC  prereview  so  that  there  is  a 
level  of  review  beyond  the  investigator. 

Dr.  Gottesman  then  reviewed  the 
main  points  of  the  Working  Group 
proposal.  The  proposed  containment 
levels  are  very  similar  to  those  of  the 
Baltimore-Gampbell  proposal,  i.e., 
containment  would  be  largely  based  on 
the  pathogenicity  of  the  host.  For  all 
non-exempt  experiments,  at  least  the  PI 
level  would  be  recommended.  The 
Working  Group  proposal  eliminates 
reference  to  biological  containment  in 
Part  III  of  the  Guidelines.  The  Working 
Group  proposal  also  adds  in  admonition 
which  reads  as  follows; 

If  there  is  clear  evidence  that  the  donor  DNA 
will  significantly  change  the  pathogenicity  of 
the  host,  the  containment  level  appropriate  to 
the  anticipated  change  will  be  applied. 

While  the  Baltimore-Gampbell 
proposal  would  be  a voluntary  code  of 
practice,  the  Working  Group  proposal 
retains  IBC  prereview  of  covered 
experiments  and  retains  Section  IV-G  of 
the  Guidelines  which  discusses  possible 
penalties  for  failing  to  follow  the 
Guidelines.  However,  the  Working 
Group  recommends  eliminating 
membership  requirements  for  IBCs 
currently  specified  in  Section  IV-D  of 
the  Guidelines.  While  the  Baltimore- 
Gampbell  proposal  retains  the 
prohibition  section  of  the  Guidelines  (I- 
D),  the  Working  Group  proposal 
eliminates  the  prohibitions  on  the  basis 
that  currently  prohibited  experiments 
would  be  prereviewed  by  an  IBC  in  their 
proposal.  Dr.  Gottesman  said  that  she 
felt  that  the  major  issues  for  discussion 
are:  prohibitions,  prereview  of  covered 
experiments,  and  containment  levels. 

Dr.  Bems  noted  that  five  Working 
Group  members,  including  himself, 
submitted  a minority  report  which 
disagrees  with  the  Working  Group’s 
proposal  to  retain  the  mandatory  nature 
of  the  Guidelines.  The  minority  report 
recommends  elimination  of  Part  IV  of 
the  Guidelines. 

Dr.  Goldstein  said  that  he  agrees  with 
parts  of  the  Working  Group  report.  He 
said  that  IBCs  are  still  needed  although 


a survey  in  California  has  indicated 
great  variation  in  IBCs.  He  also  said  that 
prohibited  experiments  need  to  be  more 
clearly  considered. 

Dr.  Harris  said  that  she  felt  that  the 
Working  Group’s  report  is  an  acceptable 
compromise. 

Ms.  King  said  that  the  report  suggests 
a direction  for  movement  but  that 
details  need  to  be  worked  out.  She  said 
that  if  there  are  Guidelines,  there  should 
be  sanctions.  She  said  that 
distinguishing  NIH  grantees  from  non- 
grantees is  not  unique;  she  cited  the 
situation  with  human  experimentation. 
Ms.  King  said  that  she  strongly  favors 
retention  of  the  sanctions. 

Dr.  Nightingale  said  that  she  supports 
the  recommendations  of  the  Working 
Group,  saying  that  they  represent  a good 
compromise.  She  expressed  concern 
about  the  availability  of  other  guidelines 
cited  in  Working  Group  report.  In  this 
regard,  she  noted  the  many  comments 
received  on  the  proposed  CDC  Biosafety 
Guidelines  for  Microbiological  and 
Biomedical  Laboratories.  She  also 
expressed  concern  that  prohibition  I-D- 
4,  dealing  with  deliberate  release  into 
the  environment,  had  not  been  dealt 
with.  Dr.  Nightingale  said  there  is  a 
necessity  for  accountability  when  public 
funds  are  being  used.  She  said  the  RAC 
needs  an  assessment  of  outside 
perceptions  and  that  the  backgroimd 
document  needs  further  work. 

Dr.  Zinder  then  addressed  the  RAC. 

He  noted  that  he  had  prepared  the 
minority  reports  to  the  Working  Group’s 
recommendations.  He  said  that  although 
there  is  a disagreement  about  the 
administrative  aspects  of  the 
Guidelines,  there  was  unanimity  in  the 
Working  Group  in  favor  of  the  new 
proposed  containment  levels.  He  noted 
that  although  inclusion  of  a slightly 
modified  Part  IV  was  recommended  by 
the  Working  Group,  five  members  have 
now  endorsed  a minority  report  stating 
that  Part  IV  should  be  removed  from  the 
Guidelines.  Drs.  Adelberg  and  Zinder 
also  signed  a second  minority  report 
recommending  complete  elimination  of 
the  Guidelines.  Dr.  Zinder  said  that  he 
and  the  scientists  concerned  about 
recombinant  DNA  originally  proposed 
guidelines  which  would  give  guidance 
and  not  be  enforced,  rather  than  rules. 
He  cited  some  of  the  history  leading  to 
the  issuance  of  mandatory  guidelines  in 
1976.  Dr.  Zinder  said  that  if  Part  FV  is 
retained  in  the  revised  Guidelines,  there 
should  be  a strong  justihcation  for 
retaining  it  stated  in  a position  paper. 

He  said  that  he  prefers  that  the 
Guidelines  be  rescinded  and  replaced 
with  a simple  recommendation.  He  said 
that  if  scientists  are  to  be  encouraged  to 
speak  up  in  the  future  about  conjectural 


risks,  they  must  be  shown  that  when 
interim  regulation  is  subsequently 
shown  to  be  superfluous,  it  can  be 
removed.  1 

Dr.  Baltimore  said  the  Baltimore- 
Gampbell  proposal  was  a compromise 
between  scientific  judgment  that  there  is 
no  justification  for  Guidelines  being 
other  than  a code  of  accepted  practice, 
and  the  necessity  for  considering 
political  and  social  factors.  Their 
proposal  retained  the  prohibitions, 
which  he  said  are  one  of  the  most  noted 
parts  of  the  Guidelines.  It  has  been 
argued  that  the  RAC  should  not  consider 
political  and  social  factors;  however.  Dr. 
Baltimore  did  not  agree.  He  said  that  the 
prohibitions  have  less  and  less 
justification  and  that  he  Bnds  no  | 

difficulty  in  accepting  the  Working 
Group’s  recommendation  regarding 
elimination  of  prohibited  experiments, 
except  for  elimination  of  the  prohibition  : 
against  acquisition  of  a drug  resistance 
trait  in  those  cases  in  which  such  (i 

acquisition  could  compromise  the  use  of  i 
a dnig  to  control  disease  agents  in  | p 

human  or  veterinary  medicine  or  fa 

agriculture.  Concerned  scientists 
originally  proposed  guidelines  meaning  li 
only  guidance  and  not  regulations;  the  . i|j 
RAC  will  have  to  decide  the  future  , pj 
course  of  the  Guidelines.  He  noted  that  , f 
there  apparently  already  is  general  ^ 
agreement  in  the  RAC  on  modifying  Part 
III  dealing  with  containment  levels  and 
agreement  on  retaining  the  exemptions. 

The  issue  is  Part  FV  of  the  Guidelines. 

He  said  that  he  feels  that  it  is 
anomalous  to  retain  the  current 
procedures  section  of  the  Guidelines. 
However,  political  and  social  issues  j 
need  to  be  considered.  If  the  Federal  1 
government  pulled  completely  out  of  the 
issue,  local  governments  might  well 
overreact.  T^e  Federal  government 
needs  to  provide  surveillance,  a forum 
for  considering  questions,  and  an  office 
where  inquiries  can  be  authoritatively  ^ 
answered.  Therefore,  maintenance  of  m 

the  RAC,  ORDA,  and  abbreviated 
guidelines  are  necessary  Dr.  Baltimore  ^ iP 
expressed  support  for  the  original  Jh 

Baltimore-Campbell  proposal,  with  some  j| 
modifications  based  on  the  Working  9 
Group  recommendations.  Dr.  Zinder  , S 
said  that  if  Guidelines  are  to  be  / 

retained,  it  is  for  political  and  social  ^ 
reasons.  However,  the  political  climate 
has  changed.  In  New  York  State,  which 
previously  passed  a law  regulating  ' 
recombinant  DNA  research,  a bill  has  ^ 
been  introduced  to  repeal  the  law  based 
on  the  assertion  that  the  medical  ,, 

institutions  which  perform  such  research, 
in  New  York  State  have  proven  to  be  ) 
trustworthy.  ; 
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Dr.  Nightingale  said  that  she  agrees 
with  most  of  what  Dr.  Baltimore  said.  In 
order  to  implement  sound  public  policy 
there  are  three  basic  ingredients; 
knowledge  base,  commitment  of 
leadership,  and  appropriate  social 
strategy.  She  said  that  in  this  case  there 
is  much  agreement  on  the  knowledge 
base  and  that  there  is  need  for  change 
and  the  direction  of  that  change.  There 
is  more  disagreement  on  the  appropriate 
social  strategy.  Having  Federal 
involvement  is  one  method  of  tempering 
local  extremism. 

Ms.  King  noted  that  the  Baltimore- 
Campbell  proposal  would  put  industry 
and  academia  on  an  equal  footing.  She 
said  that  the  RAC  shorild  consider  a 
special  meeting  and  public  hearing  on 
the  proposed  changes. 

Dr.  Cottesman  noted  that  the  current 
Guidelines  are  flexible  and  that  the  vast 
majority  of  experiments  done  today  are 
exempt.  She  feels  that  there  are 
scientific  reasons  for  having  a group 
other  than  the  principal  investigator 
look  at  the  experiments  still  covered  by 
the  Guidelines;  they  should  be  reviewed 
by  IBCs.  She  said  that  the  critical  issues 
in  Part  IV  of  the  Guidelines  are  IBC 
prereview  and  compliance.  She  said  that 
the  Working  Group’s  proposal  does  not 
involve  an  immense  administrative 
burden. 

Dr.  Goldstein  said  that  he  also  shares 
concerns  about  the  scientific  issues.  He 
noted  the  number  of  new  companies 
becoming  involved  in  recombinant  DNA 
research. 

Dr.  Brill  stated  that  at  a recent  public 
meeting  regarding  a genetic  engineering 
company  in  Madison.  Wisconsin,  no 
concerns  were  expressed  about  use  of 
recombinant  DNA  technology 

Dr.  McKinney  said  that  the  handling 
of  the  prohibitions  is  an  important  issue 
They  could  perhaps  be  changed  to 
cautionary  advisories  He  also  said  that 
j citation  of  CDC  and  USDA  guidelines 
needs  to  be  considered.  He  preferred 
that  NIH  retain  some  form  of  guidance 
over  recombinant  DNA  research. 

With  regard  to  the  proposed  revision 
I of  the  CDC  guidelines.  Dr.  Bems  said 
that  he  expects  great  improvement  in 
the  document  in  the  near  future.  He  had 
discussed  proposed  revisions  of  the  NIH 
Guidelines  at  a recent  Gordon 
conference;  most  scientists  there  did  not 
favor  complete  abolition  of  the 
Guidelines  and  favored  instead 
something  like  the  Baltimore-Campbell 
proposal.  He  also  cited  his  local 
^ Congressman's  concern  about  the 
potential  for  increasing  public  concern 
’ about  recombinant  DNA  technology.  It 
IS  important  in  the  Guidelines  revision 
that  public  confidence  be  maintained. 


Dr.  Zinder  said  that  the  public  trusts 
academic  researchers,  but  not  industry. 

Dr.  Gottesman  stressed  that  under  the 
Working  Group's  proposal,  the  IBC 
would  make  the  decision  on 
containment  using  the  CDC  document 
only  as  guidance.  Dr.  Goldstein  said  that 
how  the  IBCs  use  and  interpret  the  COC 
guidelines  should  be  made  more  explicit, 
so  that  there  are  uniform  standards. 

Dr.  McGarrity  said  that  he  is 
comfortable  in  accepting  voluntary 
guidelines.  He  felt  that  the  Working 
Croup's  background  report  is  excellent 
and  that  perhaps  an  abridged  version 
could  be  published  for  educating  the 
general  public. 

Dr.  Holmes  said  that  he  supports 
retaining  the  current  prohibition  dealing 
with  the  introduction  of  drug  resistance 
traits.  He  said  that  to  make  the 
Guidelines  voluntary  would  be  a 
mistake  and  could  invite  legislation. 

Dr.  Baltimore  said  that  the  concern 
raised  in  the  Boston  area  is  not  a unique 
situation  and  that  activities  at  the 
Federal  level  are  still  important.  He  said 
that  since  there  are  differences  in  the 
science  done  at  different  institutions  it  is 
not  suprising,  and  not  relevant  to  the 
present  discussion,  that  different  IBCs  in 
California  operate  differently.  Dr. 
Baltimore  emphasized  his  view  that  IBC 
prereview  is  a serious  obstruction  of 
science,  which  results  in  scientific 
momentum  being  lost. 

Dr.  McKinney  pointed  out  that  the 
NIH  could  still  choose  to  mandate 
guidelines  even  if  the  RAC  recommends 
otherwise.  He  suggested  that  reference 
to  CDC  and  USDA  guidelines  not  be 
incorporated  into  the  body  of  the  text  of 
the  revised  guidelines;  rather  they  could 
be  cited  as  references. 

Ms.  King  suggested  that  the  RAC 
should  structure  the  issues  on  which  it 
wants  public  comment  such  as 
treatment  of  prohibitions  and  the 
voluntary  vs.  mandatory  nature  of  the 
guidelines.  Dr.  Talbot  pointed  out  that 
the  RAC  could  follow  Ms.  King's 
suggestion  and  present  issues  for  public 
comment.  The  alternative  would  be  for 
the  RAC  to  accept  the  Working  Group 
proposal,  the  Baltimore-Campbell 
proposal,  or  an  amalgam  of  the  two. 
Following  the  meeting.  NIH  staff  could 
then  develop  a new  version  of  the 
Guidelines  based  on  the  RAC  proposal 
and  put  this  out  for  public  comment 

Dr.  Harris  then  moved  to  accept  the 
report  of  the  Working  Group  so  that 
discussion  could  proceed  to  consider  the 
report  section  by  section.  Dr.  Mason 
seconded  the  motion.  There  followed 
discussion  of  the  effect  of  such  a motion. 

Dr.  Ahmed  praised  the  report  of  the 
Working  Group.  He  favored  publication 
for  public  comment  of  a series  of 


different  options.  Dr.  Mason  expressed 
concern  about  eliminating  all  of  the 
prohibitions.  Dr.  Saginor  suggested  that 
the  RAC  might  first  consider  the 
Adelberg-Zinder  minority  proposal  to 
abolish  the  Guidelines.  Dr.  McKirmey 
said  that  he  considered  the  Working 
Group's  recommendations  as  too 
cursory.  Dr.  Gottesman  responded  that 
the  Working  Group  had  considered  the 
issues  in-depth  at  two  meetings  and  had 
prepared  a report  on  its  evalution  of  the 
risks  associated  with  recombinant  DNA 
research.  The  RAC  could  change  or 
elaborate  on  the  recommendations 
before  seeking  public  comment.  Dr. 
Zinder  said  that  the  recommendations  of 
the  Working  Croup  were  adopted 
unanimously  except  for  those 
concerning  Part  IV  of  the  Guidelines. 

Dr.  Baltimore,  in  the  interests  of 
providing  a forum  for  RAC  discussion  of 
the  points  of  difference  between  the 
various  proposals,  moved  a seven  part 
motion  as  a substitute  for  Dr.  Harris’ 
motion: 

1.  Accept  the  first  section  of  the 
Baltimore-Campbell  proposal,  as 
follows: 

“Section  i-A  of  the  NIH  Guidelines  will  bt 
replaced  with  the  following: 

■|-A.  Purpose.  The  purpose  of  these 
Guidelines  is  to  specify  standard  practices 
for  constructing  and  handling  (i)  recombinant 
DNA  molecules  and  (li)  organisms  and 
viruses  containing  recombinant  DNA 
molecules.  Adherence  to  these  standards  by 
all  laboratories  using  recombinant  DNA  is 
recommended.'  ’’ 

2.  Accept  the  second  section  of  the 
Baltimore-Campbell  proposal,  as 
follows: 

"Part  1-C  of  the  NIH  Guidelines  shall  be 
eliminated.” 

3.  Accept  the  second  section  of  the 
Working  Croup  proposal,  as  follows; 

"Section  l-D  of  the  Guidelines. 

Prohibitions,  would  be  eliminated.” 

4.  Accept  the  third  section  of  the 
Working  Croup  report  modified  by 
removing  references  to  CDC  Guidelines 
and  USDA  Regulations  and  treating 
these  references  in  a footnote,  as 
follows: 

“Part  111  of  the  Guidelines  would  be 
replaced  with  the  following  language: 

‘Part  in  discusses  experiments  covered  by 
the  Guidelines.  The  reader  should  first 
consult  Part  I,  where  exempt  experiments  are 
listed. 

‘Where  recommended  physical 
containment  levels  applicable  to  non- 
recombinant DNA  experiments  exist  for 
either  the  host  or  the  vector,*  recombinant 
DNA  experiments  should  be  carried  out  at 


'Such  as  those  specified  by  CDC  Guidelines  or 
the  USDA  Quarantine  Regulations. 
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containment  levels  at  least  as  high  as  those 
recommended  for  non-recombinant  DNA 
experiments.  If  there  is  clear  evidence  that 
the  donor  DNA  will  significantly  change  the 
pathogenicity  of  the  host,  the  containment 
level  appropriate  to  the  anticipated  change 
will  be  applied.  Otherwise,  all  experiments 
may  be  earned  out  under  conditions  of  Pt  or 
Pl-LS  physical  containment.' " 

5.  The  following  admonition  would  be 
added: 

"No  experiments  should  be  performed 
which  involve  deliberate  transfer  of  a drug 
resistance  trait  to  microorganisms  that  are 
not  known  to  acquire  it  naturally,  if  such 
acquisition  could  compromise  the  use  of  a 
drug  to  control  disease  agents  in  human  or 
veterinary  medicine  or  agriculture." 

6.  Accept  the  fourth  section  of  the 
Baltimore-Campbell  proposal,  as 
follows: 

"Part  W of  the  NIH  Guidelines  shall  be 
eliminated,  with  the  following 
exceptions: 

"(a)  Those  definitions  listed  in  Part  IV-C 
which  may  be  needed  to  clarify 
statements  made  elsewhere  in  the 
Guidelines  shall  be  retained. 

"(b)  Those  portions  of  Part  I'V-E  defining 
the  composition  of  RAC  and  prescribing 
rules  for  RAC  procedures  shall  be 
retained. 

"(c)  The  following  statement  shall  be 
added: 

"Each  institution  conducting  or  sponsoring 
recombinant  DNA  research  should  take 
responsbility  for  monitoring  its  own  activities 
in  this  area.  Any  unusual  events  that  might 
be  associated  with  the  use  of  recombinant 
DNA  molecules  should  be  reported  to  the 
Director,  NIH." 

7.  Accept  the  fifth  section  of  the 
Baltimore-Campbell  proposal  with 
deletion  of  the  words  "submitted  in 
support  of  requests  for  exceptions  from 
the  prohibitions,”  as  follows: 

"Section  'VI  of  the  Guidelines  will  be 
eliminated,  except  for  those  portions  of 
Section  VI-F  relevant  to  the  protection  of 
proprietary  information.” 

Dr.  Berns  seconded  the  motion. 

Dr.  Saginor  suggested  an  amendment 
10  Dr.  Harris’  motion  in  the  form  of  a 
policy  statement  that  there  is  a 
continuing  need  for  the  RAC  and 
applicable  recombinant  DNA  guidelines. 
The  purpose  of  the  amendment  was  to 
indicate  that  the  Adelberg-Zinder 
proposal  is  not  being  accepted.  Dr. 
Harris  agreed  to  the  amendment. 

Ms.  King  said  she  wanted  the  RAC  to 
vote  on  replacing  parts  1 and  6 of  the 
Baltimore  motion  with  wording  from  the 
Working  Group  proposal.  It  was 
suggested  that  votes  be  on  one  part  at  a 
time.  Ms.  King  then  moved  to  replace 
the  first  part  of  Dr.  B 'ltimore’s  motion 
with  the  first  section  of  the  Working 
Group’s  proposal  as  follows: 


"Section  I-A  of  the  Guidelines  would  be 
amended  to  read  as  follows; 

"I-A.  Purpose.  The  purpose  of  these 
Guidelines  is  to  specify  standard 
practices  for  constructing  and  handling 
(i)  recombinant  DNA  molecules  and  (ii) 
organisms  and  viruses  containing 
recombinant  DNA  molecules." 

The  motion  was  seconded  by  Dr. 
Goldstein.  Ms.  King  stated  that  she 
favors  retention  of  limited  Guidelines 
that  require  IBC  review,  and  she  favors 
an  oversight  function  for  the  RAC;  she 
does  not  support  self-regulation.  Dr. 
Baltimore  did  not  accept  Ms.  King’s 
proposed  amedment.  Dr.  Bems  pointed 
out  that  the  substitution  Ms.  King  was 
proposing  did  not  make  much  difference. 
The  real  point  of  contention  in  the  RAC 
concerned  part  six  of  Dr.  Baltimore’s 
motion. 

Ms.  King  withdrew  her  previous 
motion  and  then  moved  to  delete  part 
six  of  Dr.  Baltimore’s  motion.  If  her 
motion  were  accepted,  this  would  leave 
intact  Part  IV  of  the  Guidelines.  It  was 
pointed  out  that  the  Working  Group  had 
proposed  a change  in  Part  IV  dealing 
with  IBC  membership.  Ms.  King  said 
that  if  her  motion  passed,  then  another 
perfecting  motion  could  be  introduced 
dealing  with  IBC  membership.  Dr.  Harris 
seconded.  The  motion  failed  to  carry  by 
a vote  of  nine  in  favor,  twelve  opposed, 
with  no  abstentions. 

Dr.  Fedoroff  noted  that  the  motion  as 
it  stands  would  eliminate  all 
prohibitions  including  the  prohibition 
against  deliberate  release  into  the 
environment.  Dr.  Baltimore  suggested 
that  if  the  RAC  wished,  a statement 
regarding  deliberate  release  could  be 
included  with  the  admonition  on  drug 
resistance.  Dr.  Bems  said  that  in  his 
view  the  recommendation  that 
experiments  be  conducted  under  Pi 
containment  precludes  deliberate 
release  into  the  environment. 

Dr.  Maas  then  moved  to  add  the 
current  prohibition  on  the  cloning  of 
certain  toxins  to  the  admonition  on  drug 
resistance.  Dr.  Goldstein  seconded.  Dr. 
Gottesman  said  that  the  cloning  of 
toxins  is  an  example  of  an  area  of 
concern.  She  noted  that  the  RAC 
Working  Group  on  Toxins  recommended 
at  the  last  RAC  meeting  prohibition  of 
cloning  of  certain  toxin  genes  and  that 
other  experiments  involving  cloning  of 
toxin  genes  should  proceed  only  in  E. 
coli  K-12  in  the  absence  of  special 
review  by  ORDA.  Dr.  Baltimore  agreed 
to  accept  addition  of  the  wording 
regarding  toxins  currently  in  Section  I- 
D-2  to  the  admonition  on  drug 
resistance  and  to  retain  Appendix  G of 
the  current  Guidelines. 

Dr.  Ahmed  moved  that  a working 
group  be  appointed  to  study  the 


prohibitions  and  report  back  to  the  RAC. 
Dr.  Goldstein  seconded  the  motion.  Dr. 
Mason  disagreed,  noting  that  at  the  last 
meeting  a working  group  had  been 
appointed  to  report  on  revision  of  the 
Guidelines.  They  had  reported,  and  now 
the  RAC  was  working  through  the 
proposal  to  prepare  material  for  public 
comment.  The  motion  failed  to  carry  by 
a vote  of  three  in  favor,  fourteen 
opposed,  with  three  abstentions. 

Mr.  Thornton  recognized  Dr.  Susan 
Wright.  She  said  the  RAC  was  short- 
circuiting  long  and  detailed  discussions 
it  should  have  on  all  the  critical  issues. 
She  asked  RAC  members  to 
acknowledge  ties  that  they  might  have 
with  genetic  engineering  companies.  She 
said  there  should  be  discussion  of  why 
the  working  group  had  decided  to 
eliminate  public  members  on  IBCs.  She 
expressed  concern  about  the  currently 
prohibited  experiments  and  large-scale 
experiments.  She  cited  a report  she  had 
submitted,  prepared  for  the  Commission 
of  the  European  Communities,  entitled 
“Hazards  Involved  in  the  Industrial  Use 
of  Micro-organisms.”  She  said  that 
change  of  phenotype  due  to  mutation 
and  discharge  of  waste  into  the 
environment  are  important  issues  among 
many  others  that  need  to  be  considered 
before  a decision  is  reached. 

Dr.  Fedoroff  said  that  there  should  be 
flexibility  to  have  a group  look  at  and 
approve  specific  experiments  which  are 
otherwise  admonished  against.  Dr. 
Baltimore  said  investigators  wishing  to 
do  such  experiments  could  come  to  the 
local  IBC  or  the  RAC  to  discuss 
conditions  under  which  such 
experiments  could  be  done. 

Dr.  Bems  said  that  at  a meeting  of  the 
Large  Scale  Review  Working  Group  on 
September  9, 1981,  none  of  the  members 
thought  that  the  large-scale  prohibition 
should  be  retained. 

Mr.  Thornton  recognized  Ms.  Claire 
Nader  who  said  that  the  RAC  should 
look  at  the  assumptions  behind  the 
recommendations  such  as  that  all 
corporations  will  do  the  right  thing,  and 
that  the  technology  is  safe.  She  said  that 
there  were  no  experts  on  corporate 
behavior,  or  law  enforcement,  or  anti- 
trust questions  on  the  RAC.  She  said  the 
RAC  should  have  on  it  people  who  want 
to  talk  about  risks.  She  criticized  the 
way  in  which  the  RAC  was  proceeding. 

Dr.  Nightingale  said  that  a working 
group  on  the  prohibitions  was  appointed 
over  a year  ago  and  that  the  prohibitions 
have  been  discussed  extensively  before 
this  meeting.  Dr.  Gottesman  said  that  it 
was  peculiar  to  be  concerned  about  the 
prohibitions  and  at  the  same  time 
recommending  that  the  entire  system 
become  voluntary.  She  said  that  perhaps 
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there  could  be  a recommendation  that 
these  experiments  be  reviewed  by  the 
RAC. 

Mr.  Daloz  moved  that  a vote  be  taken 
on  Dr.  Baltimore's  motion,  as  amended. 
The  motion  to  end  discussion  and  vote 
failed  to  carry  by  a vote  of  four  in  favor, 
fourteen  opposed,  with  three 
abstentions. 

Dr.  Ahmed  said  he  wanted  detailed 
procedures  built  into  the  revised 
Guidelines  for  handling  the  currently 
prohibited  experiments.  Dr.  Baltimore 
said  that  the  absence  of  detailed 
procedures  pertains  in  the  case  of  all 
nonrecombinant  DNA  laboratory  work 
including  that  with  known  pathogens. 

Mr.  Thornton  asked  for  a show  of 
hands  of  RAC  members  who  wished  to 
continue  discussion  of  this  agenda  item 
for  an  additional  thirty  minutes  until 
approximately  3:30  p.m.  The  vote  was 
eighteen  in  favor,  one  opposed. 

Dr.  Mason  said  that  the  RAC  and  the 
Guidelines  cannot  deal  with  scientists  or 
industrial  groups  who  are  uninformed, 
dishonest,  or  careless.  We  have  tried  to 
produce  guidelines  that  reponsible 
people  will  follow.  There  is  no  way  to 
provide  for  every  contingency. 

Dr.  Holmes  moved  to  add  current 
prohibition  l-D-4  (“deliberate  release 
into  the  environment  of  any  organism 
containing  recombinant  DNA.")  to  the 
admonitions  regarding  cloning  of  toxins 
and  transfer  of  drug  resistance  traits.  Dr. 
Landy  supported  inclusion  of  l-D-4;  Dr. 
Bems  did  not  support  it.  The  motion 
failed  to  carry  by  a vote  of  eight  in 
favor,  ten  opposed,  with  two  absentions. 

Dr.  Baltimore's  amended  motion  was 
reviewed.  Dr.  Talbot  said  that  if  the 
proposal  passed,  the  NIH  staff  would 
prepare  a version  of  proposed  revised 
Guidehnes  based  on  the  proposal,  and 
that  it  would  be  put  in  the  Federal 
Register  for  public  comment,  along  with 
background  describing  the  work  of  the 
working  group  and  the  deliberations  of 
the  RAC.  NIH  would  actively  solicit 
comment  on  the  proposal  beyond  its 
publication  in  the  Federal  Register. 

I The  question  was  called  and  the  vote 
to  substitute  Dr.  Baltimore's  motion,  as 
amended,  for  Dr.  Harris'  motion  was 
fifteen  in  favor,  three  opposed,  with  two 
abstentions.  Dr.  Ahmed  asked  to  be 
recorded  as  voting  against  the  motion. 
The  motion  was  as  follows: 

i “t.  Section  I-A  of  the  Caidelines  would  be 
emended  to  read  as  follows; 

“1-A.  Purpose.  The  porpose  of  these 
Cuidetines  is  to  specify  standard  practices 
> for  constructing  aixi  handling  (i)  recombinant 
DNA  molecules  and  (ii)  organisms  and 
Viruses  containing  recombinant  DNA 
I molecules.  Adherence  to  these  standards  by 
tail  laboratories  using  recombinant  DNA  is 
t recommended. 


"2.  Section  I-C  of  the  Guidelines  would  be 
eliminated. 

"3.  Section  I-D  of  the  Guidelines. 
Prohibitions,  would  be  eliminated. 

“4.  Part  ni  of  the  Guidelines  would  be 
replaced  with  the  following  language: 

"Part  III  discusses  experiments  covered  by 
the  Guidelines.  The  reader  should  First 
consult  Part  1.  where  exempt  experiments  are 
listed. 

“Where  recommended  physical 
containment  levels  applicable  to  non- 
recombinant  DNA  experiments  exist  for 
either  the  host  or  the  vector*,  recombinant 
DNA  experiments  should  be  carried  out  at 
containment  levels  at  least  as  high  as  those 
recommended  for  non-recombinant  DNA 
experiments.  If  there  is  clear  evidence  that 
the  donor  DNA  will  significantly  change  the 
pathogenicity  of  the  host,  the  containment 
level  appropriate  to  the  anticipated  change 
will  be  applied.  Otherwise,  all  experiments 
may  be  carried  out  under  conditions  of  PI  or 
PI-LS  physical  containment. 

"5.  Material  would  be  added  to  Part  111.  as 
follows: 

"No  experiments  should  be  performed 
which  involve: 

"(a)  Deliberate  transfer  of  a drug  resistance 
trait  to  micro-organisms  that  are  not  known 
to  acquire  it  naturally,  if  such  acquisition 
could  compromise  the  use  of  a drug  to  control 
disease  agents  in  human  or  veterinary 
medicine  or  agriculture. 

"(b)  Deliberate  formation  of  recombinant 
DNAs  containing  genes  for  the  biosynthesis 
of  toxins  lethal  for  vertebrates  at  an  LDr«  of 
less  than  100  nanograms  per  kilogram  body 
weight  (e.g.,  the  botulinum  toxins,  tetanus 
toxin,  diphtheria  toxin.  Shigella  dysenleriae 
neurotoxin).  Guidelines  for  the  cloning  of 
DNAs  containing  genes  coding  for  the 
biosynthesis  of  toxins  which  are  lethal  to 
vertebrates  at  100  nanograms  to  100 
niicrograms  per  kilogram  body  weight  are 
spedFied  in  Appendix  G. 

"6.  Part  rV  of  the  Guidelines  would  be 
eliminated  with  the  following  exceptions: 

"(a)  Those  definitions  listed  in  Part  IV-C 
which  may  be  needed  to  clarify  statements 
made  elsewhere  in  the  Guidelines  shall  be 
retained. 

"(b)  Those  portions  of  Part  IV-E  dePining 
the  composition  of  RAC  and  prescribing  rules 
for  RAC  procedures  shall  be  retained. 

"(c)  The  following  statement  shall  be 
added: 

"Each  institution  conducting  or  sponsoring 
recombinant  DNA  research  should  take 
responsibility  for  monitoring  its  own 
activities  In  this  area.  Any  unusual  events 
that  might  be  associated  with  the  use  of 
recombinant  DNA  molecules  should  be 
reported  to  the  Director,  NIH. 

"7.  Section  VI  of  the  Guidelines  will  be 
eliminated,  except  for  those  portions  of 
Section  Vl-F  relevant  to  the  protection  of 
proprietary  information." 

The  vote  on  this  substitute  motion 
was  called,  and  the  vote  was  sixteen  in 
favor,  three  opposed,  with  one 
abstention. 


* Such  MS  those  specified  by  the  CUC  Cuirlrtinns 
or  the  WSOA  QuHrnntme  Rryiilutinns 


Dr.  Zinder  requested  that  a motion  be 
introduced  in  support  of  the  Adelberg- 
Zinder  proposal  to  eliminate  the 
Guidelines  and  the  RAC.  No  motion  was 
introduced. 

Annex  E 

Current  Guidelines  for  Research 
Involving  Recombinant  DNA  Molecules 

October  1981. 

These  Guidelines  are  the  Guidelines 
as  published  in  the  Federal  Register  of 
July  1. 1981  (46  FR  34462).  with  the 
incorporation  of  those  changes 
promulgated  in  the  Federal  Register  of 
October  30.  1981,  Part  V. 
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Prokaryotic  Non-HVl  Host  or  Origin 
III-B-3  Non-HVl  Systems 
IIl-C  Experiments  with  Eukaryotic  Host- 
Vectors 

IIl-C-1  Vertebrate  Host-Vector  Systems 
Ill-C-l-a  Polyoma  Virus 
Ill-C-l-b  Simian  Virus  40 
III-C-l-c  Human  Adenoviruses  2 and  5 
lll-C-l-d  Murine  Adenovirus  Strain  FL 
Ill-C-l-e  All  Viral  Vectors 
Ill-C-l-f  Nonviral  Vectors 
Ill-C-2  Invetebrate  Host-Vector  Systems 
IU-C-2-a  Invertebrate  Viral  Vectors 
III-C-2-b  Nonviral  Vectors 
ni-C-3  Plant  Viral  Host-Vector  Systems 
IIl-C-4  Plant  Host-Vector  Systems  Other 
than  Viruses 

ni-C-5  Fungal  or  Similar  Lower 
Eukaryotic  Host-Vector  Systems 
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Segments  to  Eukaryotic  Organisms 
III-C-7-a  Transfer  to  Non-human 
Vertebrates 

III-C-7-b  Transfer  to  Higher  Plants 
IU-C-7-c  Transfer  to  Invertebrates 
III-D  Complementary  DNAs 

III- E  Synthetic  DNAs 

IV.  Roles  and  Responsibilities 

IV- A  Policy 

rV-B  General  Applicability 
rV-C  General  Definitions 
IV-D  Responsibilities  of  the  Institution 
lV-D-1  (General) 

IV-D-2  Membership  and  Procedures  of 
the  IBC 

rV-D-3  Functions  of  the  IBC 
IV-D-4  Biological  Safety  Officer 
rV-D-5  Principal  Investigator 
rV-D-5-a  PI — General 
lV-D-5-b  Submissions  by  the  PI  to  NIH 
1V-D-5-C  Submissions  by  the  PI  to  the 
IBC 

IV-D-5-d  PI  Responsibilities  After 
Approval  but  Prior  to  Initiating  the 
Research 

lV-D-5-e  PI  Responsibilities  During  the 
Conduct  of  the  Approved  Research 
IV-E  Responsibilities  of  NIH 
lV-E-1  Director 

IV-E-l-a  General  Responsibilities  of  the 
Director,  NIH 

rV-E-l-b  Specific  Responsibilities  of  the 
Director,  NIH 

IV-E-2  Recombineint  Advisory 
Committee 

IV-E-3  The  Office  of  Recombinant  DNA 
Activities 


IV-E-4  Other  NIH  Components 

IV-G  Compliance 

V.  Footnotes  and  References 

VI.  Voluntary  Compliance 

VI-A  Basic  Policy 

VI-B  IBC  Approval 

VI-D  Certification  of  Host-Vector 
Systems 

Vl-E  Requests  for  Exceptions. 

Exemptions,  Approvals 

Vl-F  Protection  of  Proprietary  Data 
Appendix  A — Exemptions  Under  I-E-4 
Appendix  B — Glassification  of 

Microorganisms  on  the  Basis  of  Hazard 
Appendix  C — Exemptions  Under  I-E-5 
Appendix  D — HVl  and  HV2  Host-Vector 
Systems  Assigned  Containment  Levels 
as  Specified  in  the  Subsections  of 
Section  Ill-A 

Appendix  E — Actions  Taken  Under  the 
Guidelines 

Appendix  F — Certified  Host-Vector  Systems 
Appendix  G — Containment  Conditions  for 
Cloning  of  Genes  Coding  for  the 
Biosynthesis  of  Toxins  for  Vertebrates 
Appendix  H — Experiments  Covered  by 
Section  Ill-O 

I.  Scope  of  the  Guidelines 

I-A.  Purpose.  The  purpose  of  these 
Guidelines  is  to  specify  practices  for 
constructing  and  handling  (i) 
recombinant  DNA  molecules  and  (ii) 
organisms  and  viruses  containing 
recombinant  DNA  molecules. 

1-B.  Definition  of  Recombinant  DNA 
Molecules.  In  the  context  of  these 
Guidelines,  recombinant  DNA  molecules 
are  defined  as  either  (i)  molecules  which 
are  constructed  outside  living  cells  by 
joining  natural  or  synthetic  DNA 
segments  to  DNA  molecules  that  can 
replicate  in  a living  cell,  or  [ii)  DNA 
molecules  that  result  from  the 
replication  of  those  described  in  (i) 
above. 

I-C.  General  Applicability.  See 
Section  IV-B. 

I-D.  Prohibitions.  The  following 
experiments  are  not  to  be  initiated  at  the 
present  time: 

I-D-1.  Formation  of  recombinant 
DNAs  derived  from  the  pathogenic 
organisms  classifed  [1]  as  Class  4 or  5 
[2]  or  from  cells  known  [2A]  to  be 
infected  with  such  agents,  regardless  of 
the  host-vector  system  used. 

I-D-2.  Deliberate  formation  of 
recombinant  DNAs  containing  genes  for 
the  biosynthesis  of  toxins  lethal  for 
vertebrates  at  an  LDs«  of  less  than  100 
nanograms  per  kilogram  body  weight 
(e.g.,  the  botulinum  toxins,  tetanus  toxin, 
diphtheria  toxin.  Shigella  dysenteriae 
neurotoxin).  Guidelines  for  the  cloning 
of  DNAs  containing  genes  coding  for  the 
biosynthesis  of  toxins  which  are  lethal 
to  vertebrates  at  100  nanograms  to  100 
micrograms  per  kilogram  body  weight 
are  specified  in  Appendix  G,  which 
overerides  other  parts  of  the  Guidelines 


(e.g..  exemptions,  return  to  host  of 
origin,  etc.). 

I-D-3.  [Deleted], 

I-D-4.  Deliberate  release  into  the 
environment  of  any  organism  containing 
recombinant  DNA 

I-D-5.  Deliberate  transfer  of  a drug 
resistance  trait  to  microorganisms  that 
are  not  known  to  acquire  it  naturally,  if 
such  acquisition  could  compromise  the 
use  of  a drug  to  control  disease  agents  in 
human  or  veterinary  medicine  or 
agriculture.  [2A] 

I-D-6.  Large-scale  experiments  [e.g., 
more  than  10  liters  of  culture)  with 
organisms  containing  recombinant 
DNAs  other  than  those  listed  in 
Appendix  C,  Section  2,  3,  and  4 of  the 
Guidelines,  unless  the  recombinant 
DNAs  are  rigorously  characterized  and 
the  absen''e  of  harmful  sequences 
established  [3].  [See  Section  IV-E-l-b- 
(3)-[d).) 

I-D  [1-6).  Experiments  in  Categories 
I-D-1  to  I-D-6  may  be  excepted  [4]  from 
the  prohibitions  [and  will  at  that  time  be 
assigned  appropriate  levels  of  physical 
and  biological  containment)  provide  that 
these  experiments  are  expressly 
approved  by  the  Director,  National 
Institutes  of  Health  [NIH),  with  advice 
of  the  Recombinant  DNA  Advisory 
Committee  (RAC),  after  appropriate 
notice  and  opportunity  for  public 
comment.  [See  Section  IV-E-l-b-[l)- 
(e).) 

Experiments  in  Categories  I-D-1, 1-D- 
2,  I-D-5,  and  experiments  involving 
“wild  type”  host-vector  systems  are 
excepted  from  the  prohibitions,  provided 
that  these  experiments  are  designed  for  I 
risk-assessment  purposes  and  are  | 

conducted  within  the  NIH  high- 
containment  facilities  located  in  ' 

Building  41-T  on  the  Bethesda  campus  i 
and  in  Building  550  located  at  the  r 

Frederick  Cancer  Research  Center.  The  ^ 

selection  of  laboratory  practices  and  i; 

containment  equipment  for  such  ' 

experiments  shall  be  approved  by  the  y 
Office  of  Recombinant  DNA  Activities 
(ORDA)  following  consultation  with  the  J, 

RAC  Risk  Assessment  Subcommittee  ^ 

and  the  NIH  Biosafety  Committee. 

ORDA  shall  inform  RAC  members  of  the  ' 
proposed  risk-assessment  projects  at  the 
same  time  it  seks  consultation  from  the  ^ 
RAC  Risk  Assessment  Subcommittee  I, 

and  the  NIH  Biosafety  Committee.  If  a ^ 
major  biohazard  is  determined,  the 
clones  will  be  destroyed  after  the  i||| 

completion  of  the  experiment  rather  i i 
than  retaining  them  in  the  high  « i 

containment  facility.  Other  clones  that 
are  non-hazardous  or  not  of  major  )|j 

hazard  will  be  retained  in  the  high  yi 

containment. 
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I-E.  Exemptions.  It  must  be 
emphasized  that  the  following 
exemptions  (4)  are  not  meant  to  apply  to 
experiments  described  in  the  Sections  I- 
D-1  to  I-D-5  as  being  prohibited.  In 
addition,  any  recombinant  DNA 
molecules  involving  DNA  from  Class  3 
organisms  (1|  or  cells  known  to  be 
infected  with  these  agents,  or  any 
recombinant  DNA  molecules  which 
increase  the  virulence  and  host-range  of 
a plant  pathogen  beyond  that  which 
occurs  by  natural  genetic  exchange,  are 
not  exempt  unless  specifically  so 
designated  by  NIH  under  Section  I-E-5. 
Also.  Appendix  C overrides  the 
exemptions  for  specified  experiments 
involving  genes  coding  for  toxins. 

The  following  recombinant  DNA 
molecules  are  exempt  from  these 
Guidelines,  and  no  registration  with  NIH 
is  necessary- 

I-E-1.  Those  that  are  not  in  organisms 
or  viruses.  (5) 

i-E-2.  Those  that  consist  entirely  of 
DNA  segments  from  a single 
nonchromosomal  or  viral  DNA  source, 
though  one  or  more  of  the  segments  may 
be  a synthetic  equivalent. 

Those  that  consist  entirely  of 
DNA  from  a prokaryotic  host,  including 
its  indigenous  plasmids  or  viruses,  when 
propagated  only  in  that  host  (or  a 
closely  related  strain  of  the  same 
species)  or  when  transferred  to  another 
host  by  well  established  physiological 
meaiu;  also  those  that  consist  entirely  of 
DNA  from  a eukaryotic  host,  including 
its  chloroplasts.  mitochondria,  or 
plasmids  (but  excluding  viruses),  when 
propagated  only  in  that  host  (or  a 
closely  related  strain  of  the  same 
species). 

l-E-4.  Certain  specified  recombinant 
DNA  molecules  that  consist  entirely  of 
DNA  segments  from  different  species 
that  exchange  DNA  by  known 
physiological  processes,  though  one  or 
more  of  the  segments  may  be  a synthetic 
equivalent.  A list  of  such  exchanges  will 
be  prepared  and  periodically  revised  by 
the  Director.  NIH.  with  advice  of  the 
RAC.  after  appropriate  notice  and 
opportunity  for  public  comment.  (See 
Section  IV-E-l-b-(lHd).)  Certain 
classes  are  exempt  as  of  publication  of 
these  Revised  Guidelines.  The  list  is  in 
Appendix  A.  An  updated  list  may  be 
obtained  from  the  Office  of 
Recombinant  DNA  Activities.  National 
Institutes  of  Health,  Bethesda.  Maryland 
20205. 

l-E-5.  Other  classes  of  recombinant 
DNA  molecules,  if  the  Director,  NIH, 
with  advice  of  the  RAC.  after 
appropriate  notice  and  opportunity  for 
public  comment,  finds  that  they  do  not 
present  a significant  risk  to  health  or  the 
environment.  (See  Section  IV-E-l-b- 


(iHd).)  Certain  classes  are  exempt  as  of 
publication  of  these  Revised  Guidelines. 
The  list  is  in  Appendix  C.  An  updated 
list  may  be  obtained  from  the  Office  of 
Recombinant  DNA  Activities,  National 
Institutes  of  Health,  Bethesda, 

Maryland.  20205. 

I-F.  General  Definitions.  See  Section 

rv-c. 

II.  Containment 

Effective  biological  safety  programs 
have  been  operative  in  a variety  of 
laboratories  for  many  years. 
Considerable  information,  therefore, 
already  exists  for  the  design  of  physical 
containment  facilities  and  the  selection 
of  laboratory  procedures  applicable  to 
organisms  carrying  recombinant  DNAs. 
[&-19]  The  existing  programs  rely  upon 
mechanisms  that,  for  convenience,  can 
be  divided  into  two  categories:  (i)  A set 
of  standard  practices  that  are  generally 
used  in  microbiological  laboratories, 
and  (ii)  special  procedures,  equipment, 
and  laboratory  installations  that  provide 
physical  barriers  which  are  applied  in 
varying  degrees  according  to  the 
estimated  biohazard. 

Experiments  on  recombinant  DNAs. 
by  their  very  nature,  lend  themselves  to 
a third  containment  mechanism — 
namely,  the  application  of  highly 
specific  biological  barriers.  In  fact, 
natural  barriers  do  exist  which  limit 
either  (i)  the  infectivity  of  a vector,  or 
vehicle,  (plasmid  or  virus)  for  specific 
hosts  or  (ii)  its  dissemination  and 
survival  in  the  environment.  The  vectors 
that  provide  the  means  for  replication  of 
the  recombinant  DNAs  and/or  the  host 
cells  in  which  they  replicate  can  be 
genetically  designed  to  decrease  by 
many  orders  of  magnitude  the 
probability  of  dissemination  of 
recombinant  DNAs  outside  the 
laboratory. 

As  these  three  means  of  containment 
are  complementary,  different  levels  of 
containment  appropriate  for 
experiments  with  different  recombinants 
can  be  established  by  applying  various 
combinations  of  the  physical  and 
biological  barriers  along  with  a constant 
use  of  the  standard  practices.  We 
consider  these  categories  of 
containment  separately  here  in  order 
that  such  combinations  can  be 
conveniently  expressed  in  the 
Guidelines. 

In  constructing  these  Guidelines,  it 
was  necessary  to  define  boundary 
conditions  for  the  different  levels  of 
physical  and  biological  containment  and 
for  the  classes  of  experiments  to  which 
they  apply.  We  recognize  that  these 
definitions  do  not  take  into  account  all 
existing  and  anticipated  information  on 
special  procedures  that  will  allow 


particular  experiments  to  be  carried  out 
under  different  conditions  that  indicated 
here  without  affecting  risk.  Indeed,  we 
urge  that  individual  investigators  device 
simple  and  more  effective  containment 
procedures  and  that  investigators  and 
institutional  biosafety  committees 
recommend  changes  in  the  Guidelines  to 
permit  their  use. 

II-A.  Standard  Practices  and 
Training.  The  first  principle  of 
containment  is  a strict  adherence  to 
good  microbiological  practices.  [6-15] 
Consequently,  all  personnel  directly  or 
indirectly  involved  in  experiments  on 
recombinant  DNAs  must  receive 
adequate  instruction,  (see  Sections  IV- 
D-l-g.  IV-D-5-d  and  lV-D-6-b.).  This 
shall,  as  a minimum,  include  instructions 
in  aseptic  techniques  and  in  the  biology 
of  the  organisms  used  in  the 
experiments,  so  that  the  potential 
biohazards  can  be  understood  and 
appreciated. 

Any  research  group  working  with 
agents  with  a known  or  potential 
biohazard  shall  have  an  emergency  plan 
which  describes  the  procedures  to  be 
followed  if  an  accident  contaminates 
personnel  or  the  environment.  The 
principal  investigator  must  ensure  that 
everyone  in  the  laboratory  is  familiar 
with  both  the  potential  hazards  of  the 
work  and  the  emergency  plan.  (See 
Sections  IV-D-5-e  and  IV-D-3^.)  If  a 
research  group  is  working  with  a known 
pathogen  where  there  is  an  effective 
vaccine  it  should  be  made  available  to 
all  workers.  Where  serological 
monitoring  is  clearly  appropriate  it  shall 
be  provided.  (See  Sections  IV-D-l-h 
and  IV-D-6-C.) 

11-B.  Physical  Containment  Levels. 

The  objective  of  physical  containment  is 
to  confine  organisms  containing 
recombinant  DNA  molecules,  and  thus 
to  reduce  the  potential  for  exposure  of 
the  laboratory  worker,  persons  outside 
of  the  laboratory,  and  the  environment 
to  organisms  containing  recombinant 
DNA  molecules.  Physical  containment  is 
achieved  through  the  use  of  laboratory 
practices,  containment  equipment,  and 
special  laboratory  design.  Emphasis  is 
placed  on  primary  means  of  physical 
containment  which  are  provided  by 
laboratory  practices  and  containment 
equipment.  Special  laboratory  design 
provides  a secondary  means  of 
protection  against  the  accidental  release 
of  organisms  outside  the  laboratory  or  to 
the  environment.  Special  laboratory 
design  is  used  primarily  in  facilities  in 
which  experiments  of  moderate  to  high 
potential  hazards  are  performed. 

Combinations  of  laboratory  practices, 
containment  equipment,  and  special 
laboratory  design  can  be  made  to 


[289] 


Federal  Register  / Vol.  46,  No.  233  / Friday.  December  4,  1981  / Notices 


59401 


achieve  different  levels  of  physical 
containment.  Four  levels  of  physical 
containment,  which  are  designated  as 
Pi,  P2,  P3,  and  P4,  are  described.  It 
should  be  emphasized  that  the 
descriptions  and  assignments  of 
physical  containment  detailed  below  are 
based  on  existing  approaches  to 
containment  of  pathogenic  organisms. 
For  example,  the  "Classification  of 
Etiologic  Agents  on  the  Basis  of 
Hazard.”[7]  prepared  by  the  Centers  for 
Disease  Control,  describes  four  general 
levels  which  roughly  correspond  to  our 
descriptions  for  Pi,  P2.  P3.  and  P4;  and 
the  National  Cancer  Institute  describes 
three  levels  for  research  on  oncogenic 
viruses  which  roughly  correspond  to  our 
P2,  P3,  and  P4  levels.[8] 

It  is  recognized  that  several  different 
combinations  of  laboratory  practices, 
containment  equipment,  and  special 
laboratory  design  may  be  appropriate 
for  containment  of  specific  research 
activities.  The  Guidelines,  therefore, 
allow  alternative  selections  of  primary 
containment  equipment  within  facilities 
that  have  been  designed  to  provide  P3 
and  P4  levels  of  physical  containment. 
The  selection  of  alternative  methods  of 
primary  containment  is  dependent, 
however,  on  the  level  of  biological 
containment  provided  by  the  host-vector 
system  used  in  the  experiment. 
Consideration  will  also  be  given  by  the 
Director,  NIH,  with  the  advice  of  the 
Recombinant  DNA  Advisory  Committee 
to  other  combinations  which  achieve  an 
equivalent  level  of  containment.  (See 
Section  IV-E-l-b-(2)-(b).)  Additional 
material  on  physical  containment  for 
plant  host-vector  systems  is  found  in 
Sections  III-C-3  and  III-C-4. 

II-B-1.  Pi  Level. 

II-B-l-a.  Laboratory  Practices. 

Il-B-l-a.  Laboratory  doors  shall  be 
kept  closed  while  experiments  are  in 
progress. 

II-B-l-a-(2).  Work  surfaces  shall  be 
decontaminated  daily,  and  immediately 
following  spills  of  organisms  containing 
recombinant  DNA  molecules. 

Il-B-l-a-(3).  All  biological  wastes 
shall  be  decontaminated  before 
disposal.  Other  contaminated  materials, 
such  as  glassware,  animal  cages,  and 
laboratory  equipment,  shall  be 
decontaminated  before  washing,  reuse, 
or  disposal. 

II-^l-a-(4).  Mechanical  pipetting 
devices  shall  be  used:  pipetting  by 
mouth  is  prohibited. 

II-B-l-a-{5).  Eating,  drinking, 
smoking,  and  storage  of  foods  are  not 
permitted  in  the  laboratory  area  in 
which  recombinant  DNA  materials  are 
handled, 

Il-B-l-a-(6).  Persons  shall  wash  their 
hands  after  handling  organisms 


containing  recombinant  DNA  molecules 
and  when  they  leave  the  laboratory. 

ll-B-l-^i-(7).  Care  shall  be  taken  in 
the  conduct  of  all  procedures  to 
minimize  the  creation  of  aerosols. 

II-B-l-a-{8).  Contaminated  materials 
that  are  to  be  decontaminated  at  a site 
away  from  the  laboratory  shall  be 
placed  in  a durable  leak-proof  container, 
which  is  closed  before  removal  from  the 
laboratory. 

II-B-l-a-(9).  An  insect  and  rodent 
control  program  shall  be  instituted. 

Il-B-l-a-(lO).  The  use  of  laboratory 
gowns,  coats,  or  uniforms  is 
discretionary  with,  the  laboratory 
supervisor. 

II-B-l-a-(ll).  Use  of  the  hypodermic 
needle  and  syringe  shall  be  avoided 
when  alternative  methods  are  available. 

Il-B-l-a-(12).  The  laboratory  shall  be 
kept  neat  and  clean. 

II-B-l-b.  Containment  Equipment. 
Special  containment  equipment  is  not 
required  at  the  Pi  level. 

II-B-l-c.  Special  Laboratory  Design. 
Special  laboratory  design  is  not  required 
at  the  Pi  level. 

II-B-2.  P2  Level. 

II-B-2-a.  Laboratory  Practices. 

II-B-2-a-(l).  Laboratory  doors  shall 
be  kept  closed  while  experiments  are  in 
progress. 

II-B-2-a-(2).  Work  surfaces  shall  be 
decontaminated  daily,  and  immediately 
following  spills  of  organisms  containing 
recombinant  DNA  molecules. 

II-B-2-a-(3).  All  laboratory  wastes 
shall  be  steam-sterilized  (autoclaved) 
before  disposal.  Other  contaminated 
materials  such  as  glassware,  animal 
cages,  laboratory  equipment,  and 
radioactive  wastes  shall  be 
decontaminated  by  a means 
demonstrated  to  be  effective  before 
washing,  reuse,  or  disposal. 

II-B-2-a-(4).  Mechanical  pipetting 
devices  shall  be  used:  pipetting  by 
mouth  is  prohibited. 

ll-B-2-a-(5).  Eating,  drinking,  smoking, 
and  storage  of  food  are  not  permitted  in 
the  laboratory  area  in  which 
recombinant  DNA  materials  are 
handled. 

II-B-2-a-(6).  Persons  shall  wash  their 
hands  after  handling  organisms 
containing  recombinant  DNA  molecules 
and  when  they  leave  the  laboratory. 

II-B-2-a-(7).  Care  shall  be  exercised  to 
minimize  the  creation  of  aerosols.  For 
example,  manipulations  such  as 
inserting  a hot  inoculating  loop  or 
needle  into  a culture,  flaming  an 
inoculation  loop  or  needle  so  that  it 
splatters,  and  forceful  ejection  of  fluids 
from  pipettes  or  syringes  shall  be 
avoided. 

II-B-2-a-(8).  Contaminated  materials 
that  are  to  be  steam  sterilized 


(autoclaved)  or  decontaminated  at  a site 
away  from  the  laboratory  shall  be 
placed  in  a durable  leak-proof  container, 
which  is  closed  before  removal  from  the 
laboratory. 

II-B-2-a-(9).  Only  persons  who  have 
been  advised  of  the  nature  of  the 
research  being  conducted  shall  enter  the 
laboratory. 

Il-B-2-a-(10).  The  universal  biohazard 
sign  shall  be  posted  on  all  laboratory 
access  doors  when  experiments 
requiring  P2  containment  are  in 
progress.  Freezers  and  refrigerators  or 
other  units  used  to  store  organisms 
containing  recombinant  DNA  molecules 
shall  also  be  posted  with  the  universal 
biohazard  sign. 

Ii-B-2-a-(ll).  An  insect  and  rodent 
control  program  shall  be  instituted. 

II-B-2-a-(12).  The  use  of  laboratory 
gowns,  coats,  or  uniforms  is  required, 
Laboratory  clothing  shall  not  be  worn  to 
the  lunch  room  or  outside  of  the  building 
in  which  the  laboratory  is  located. 

II-B-2-a-(13).  Animals  not  related  to 
the  experiment  shall  not  be  permitted  in 
the  laboratory. 

II-B-2-a-(14).  Use  of  the  hypodermic# 
needle  and  syringe  shall  be  avoided 
when  alternative  methods  are  available. 

II-B-2-a-(15).  The  laboratory  shall  be 
kept  neat  and  clean. 

II-B-2-a-(16).  Experiments  of  lesser 
biohazard  potential  can  be  carried  out 
concurrently  in  carefully  demarcated 
areas  of  the  same  laboratory. 

II-B-2-b.  Containment  Equipment. 
Biological  safety  cabinets[2oj  shall  be 
used  to  contain  aerosol-producing 
equipment,  such  as  blenders, 
lyophilizers,  sonicators,  and  centrifuges, 
when  used  to  process  organisms 
containing  recombinant  DNA  molecules, 
except  where  equipment  design 
provides  for  containment  of  the 
potential  aerosol.  For  example,  a 
centrifuge  may  be  operated  in  the  open 
if  a sealed  head  or  safety  centrifuge 
cups  are  used. 

U-B-2-C.  Special  Laboratory  Design. 

An  autoclave  for  sterilization  of  wastes 
and  contaminated  materials  shall  be 
available  in  the  same  building  in  which 
organisms  containing  recombinant  DNA 
molecules  are  used. 

n-B-3.  P3  Level 

ll-B-3-a.  Laboratory  Practices. 

II-B-3-a-(l).  Laboratory  doors  shall  be 
kept  closed  while  experiments  are  in 
progress. 

II-B-3-a-(2).  Work  surfaces  shall  be 
decontaminated  following  the 
completion  of  the  experimental  activity, 
and  immediately  following  spills  of 
organisms  containing  recombinant  DNA 
molecules. 
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n-B'3-a-(3).  All  laboratory  wastes 
shall  be  steam-sterilized  (autoclaved] 
before  disposal.  Other  contaminated 
materials,  such  as  glassware,  animal 
cages,  laboratory  equipment,  and 
radioactive  wastes,  shall  be 
decontaminated  by  a method 
demonstrated  to  be  effective  before 
washing,  reuse,  or  disposal. 

II-B-3-a-(4).  Mechanical  pipetting 
devices  shall  be  used;  pipetting  by 
mouth  is  prohibited. 

U-B-3-a-(5).  Eating,  drinking,  smoking, 
and  storage  of  food  are  not  permitted  in 
the  laboratory  area  in  which 
recombinant  DNA  materials  are 
handled. 

ll-B-3-a-(6).  Persons  shall  wash  their 
hands  after  handling  organisms 
containing  recombinant  DNA  molecules 
and  when  they  leave  the  laboratory. 

U-B-3-a-(7).  Care  shall  be  exercised  to 
minimize  the  creation  of  aerosols.  For 
example,  manipulations  such  as 
inserting  a hot  inoculating  loop  or 
needle  into  a culture,  flaming  an 
inoculation  loop  or  needle  so  that  it 
splatters,  and  forceful  ejection  of  fluids 
from  pipettes  or  syringes  shall  be 
avoided. 

ll-B-3-a-(8).  Contaminated  materials 
that  are  to  be  steam-sterilized 
(autoclaved)  or  decontaminated  at  a site 
away  from  the  laboratory  shall  be 
placed  in  a durable  leak-proof  container, 
which  is  closed  before  removal  from  the 
laboratory. 

II-B-3-a-(9].  Entry  into  the  laboratory 
shall  be  through  a controlled  access 
area.  Only  persons  who  have  been 
advised  of  the  natiu-e  of  the  research 
being  conducted  shall  enter  the 
controlled  access  area.  Only  persons 
required  on  the  basis  of  program  or 
support  needs  shall  be  authorized  to 
enter  the  laboratory.  Such  persons  shall 
be  advised  of  the  nature  of  the  research 
being  conducted  before  entry,  and  shall 
comply  with  all  required  entry  and  exit 
procedures. 

U-B-3-a-(10).  Persons  under  16  years  of 
age  shall  not  enter  the  laboratory. 

II-B-3-a-(ll).  The  universal  biohazard 
sign  shall  be  posted  on  the  controlled 
access  area  door  and  on  all  laboratory 
doors  when  experiments  requiring  PS- 
level  containment  are  in  progress. 
Freezers  and  refrigerators  or  other  units 
used  to  store  organisms  containing 
recombinant  DNA  molecules  shall  also 
be  posted  with  the  universal  biohazard 
sign. 

II-B-3-a-(12).  An  insect  and  rodent 
control  program  shall  be  instituted. 

Il-B-3-a-(13).  Laboratory  clothing  that 
protects  street  clothing  (e.g..  long-sleeve 
solid-front  or  wrap-around  gowns,  no- 
button or  slipover  jackets)  shall  be  worn 
in  the  laboratory.  Front-button 


laboratory  coats  are  unsuitable. 
Laboratory  clothing  shall  not  be  worn 
outside  the  laboratory  and  shall  be 
decontaminated  before  it  is  sent  to  the 
laundry. 

ll-B-3-a-(14).  Raincoats,  overcoats, 
topcoats,  coats,  hats.  caps,  and  such 
street  outer-wear  shall  not  be  kept  in  the 
laboratory. 

lI-B-3-a-(15).  Gloves  shall  be  worn 
when  handling  materials  requiring  P3 
containment.  They  shall  be  removed 
aseptically  immediately  after  the 
handling  procedure  and 
decontaminated. 

Il-B-3-a-(16).  Animals  and  plants  not 
related  to  the  experiment  shall  not  be 
permitted  in  the  laboratory. 

Il-B-3-a-(17).  Vacuum  outlets  shall  be 
protected  by  filter  and  liquid 
disinfectant  traps. 

II-B-3-a-(18).  Use  of  hypodermic 
needle  and  syringe  shall  be  avoided 
when  alternative  methods  are  available. 

II-B-3-a-(19).  The  laboratory  shall  be 
kept  neat  and  clean. 

U-B-3-a-{20).  If  experiments 
involving  other  organisms  which  require 
lower  levels  of  containment  are  to  be 
conducted  in  the  same  laboratory 
concurrently  with  experiments  requiring 
P3-level  physical  containment,  they 
shall  be  conducted  in  accordance  with 
all  P3-level  laboratory  practices. 

II-B-3-b.  Containment  Equipment 

II-B-3-b-(l).  Biological  safety 
cabinets  [20]  shall  be  used  for  all 
equipment  and  manipulations  that 
produce  aerosols — e.g.,  pipetting, 
dilutions,  transfer  operations,  plating, 
flaming,  grinding,  blending,  drying, 
sonicating,  shaking,  centrifuging — where 
these  procedures  involve  organisms 
containing  recombinant  DNA  molecules, 
except  where  equipment  design 
provides  for  containment  of  the 
potential  aerosol. 

II-B-3-b-(2).  Laboratory  animals  held 
in  a P3  area  shall  be  housed  in  partial- 
containment  caging  systems,  such  as 
Horsfall  units  (19A|,  open  cages  placed 
in  ventilated  enclosures,  solid-wall  and  - 
bottom  cases  covered  by  filter  bonnets, 
or  solid-wall  and  -bottom  cages  placed 
on  holding  racks  equipped  with 
ultraviolet  radiation  lamps  and 
reflectors. 

Note. — Conventional  caging  systems  may 
be  used;  Provided,  That  all  personnel  wear 
appropriate  personal  protective  devices. 

These  shall  include,  at  a minimum,  wrap- 
around gowns,  head  covers,  gloves,  shoe 
covers,  and  respirators.  All  personnel  shall 
shower  on  exit  from  areas  where  these 
devices  are  required. 

II-B-3-b-(3).  Alternative  Selection  of 
Containment  Equipment  Experimental 
procedures  involving  a host-vector 
system  that  provides  a one-step  higher 


level  of  biological  containment  than  that 
specified  in  Part  III  can  be  conducted  in 
the  P3  laboratory  using  containment 
equipment  specified  for  the  P2  level  of 
physical  containment.  Experimental 
procedures  involving  a host-vector 
system  that  provides  a one-step  lower 
level  of  biological  containment  than  that 
specified  in  Part  111  can  be  conducted  in 
the  P3  laboratory  using  containment 
equipment  specified  for  the  P4  level  of 
physical  containment.  Alternative 
combinations  of  containment  safeguards 
are  shown  in  Table  I. 


Table  I. — Combinations  of  Containment 
Safeguards 
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II-B-3-C.  Special  Laboratory  Design. 

II-B-3-c-(l).  The  laboratory  shall  be 
separated  by  a controlled  access  area 
from  areas  that  are  open  to  unrestricted 
traffic  flow.  A controlled  access  area  is 
an  anteroom,  a change  room,  an  air  lock 
or  any  other  double-door  arrangement 
that  separates  the  laboratory  from  areas 
open  to  unrestricted  traffic  How. 

II-B-3-c-(2).  The  surfaces  of  walls, 
floors,  and  ceilings  shall  be  readily 
cleanable.  Penetrations  through  these 
surfaces  shall  be  sealed  or  capable  of 
being  sealed  to  facilitate  space 
decontamination. 

II-B-3-c-(3).  a foot-,  elbow-,  or 
automatically-operated  hand-washing 
facility  shall  be  provided  near  each 
primary  laboratory  exit  area. 

II-B-3-c-(4).  Windows  in  the 
laboratory  shall  be  sealed. 

II-B-3-c-(5).  An  autoclave  for 
sterilization  of  wastes  and  contaminated 
materials  shall  be  available  in  the  same 
building  (and  preferably  within  the 
controlled  laboratory  area]  in  which 
organisms  containing  recombinant  DNA 
molecules  are  used. 

II-B-3-c-(6).  The  laboratory  shall 
have  a ventilation  system  that  is 
capable  of  controlling  air  movement. 

The  movement  of  air  shall  be  from  areas 
of  lower  contamination  potential  to 
areas  of  higher  contamination  potential 


[291J 


Federat  Register  / Vol.  46,  No.  233  / Friday,  December  4,  1981  / Notices 


59403 


(i.e.,  from  the  controlled  access  area  to 
the  laboratory  area).  If  the  ventilation 
system  provides  positive  pressure 
supply  air,  the  system  shall  operate  in  a 
manner  that  prevents  the  reversal  of  the 
direction  of  air  movement  or  shall  be 
equipped  with  an  alarm  that  would  be 
actuated  in  the  event  that  reversal  in  the 
direction  of  air  movement  were  to  occur. 
The  exhaust  air  from  the  laboratory  area 
shall  not  be  recirculated  to  other  areas 
of  the  building  unless  the  exhaust  air  is 
filtered  by  HEPA  filters  or  equivalent. 
The  exhaust  air  from  the  laboratory  area 
can  be  discharged  to  the  outdoors 
without  filtration  or  other  means  for 
effectively  reducing  an  accidental 
aerosol  burden  provided  that  it  can  be 
dispersed  clear  of  occupied  buildings 
and  air  intakes. 

II-B-3-c-(7).  The  treated  exhaust-air 
from  Class  I and  Class  II  biological 
safety  cabinets  [20]  may  be  discharged 
either  to  the  laboratory  or  to  the 
outdoors.  The  treated  exhaust-air  from  a 
Class  III  cabinet  shall  be  discharged 
directly  to  the  outdoors.  If  the  treated 
exhaust-air  from  these  cabinets  is  to  be 
discharged  to  the  outdoors  through  a 
building  exhaust  air  system,  it  shall  be 
connected  to  this  system  so  as  to  avoid 
any  interference  with  the  air  balance  of 
the  cabinet  and  the  building  ventilation 
system. 

n-B-4.  P4  Level. 

U-B-4-a.  Laboratory  Practices. 

II-B-4-a-(l).  Laboratory  doors  shall 
be  kept  closed  while  experiments  are  in 
progress. 

lI-B-4-a-(2).  Work  surfaces  shall  be 
decontaminated  following  the 
completion  of  the  experimental  activity 
and  immediately  following  spills  of 
organisms  containing  recombinant  DNA 
molecules. 

U-B-4-a-{3).  All  laboratory  wastes 
shall  be  steam-sterilized  (autoclaved) 
before  disposal.  Other  contaminated 
materials  such  as  glassware,  animal 
cages,  laboratory  equipment,  and 
radioactive  wastes  shall  be 
decontaminated  by  a method 
demonstrated  to  be  effective  before 
washing,  reuse,  or  disposal. 

ll-B-4-a-(4).  Mechanical  pipetting 
devices  shall  be  used;  pipetting  by 
mouth  is  prohibited. 

II-B-4-a-(5).  Eating,  drinking, 
smoking,  and  storage  of  food  are  not 
permitted  in  the  P4  facility. 

lI-B-4-a-(6).  Persons  shall  wash  their 
hands  after  handling  organisms 
containing  recombinant  DNA  molecules 
and  when  they  leave  the  laboratory. 

Il-B-4-a-(7).  Care  shall  be  exercised 
to  minimize  the  creation  of  aerosols.  For 
example,  manipulations  such  as 
inserting  a hot  inoculating  loop  or 
needle  into  a culture,  flaming  an 


inoculation  loop  or  needle  so  that  it 
splatters,  and  forceful  ejection  of  fluids 
from  pipettes  or  syringes  shall  be 
avoided. 

lI-B-4-a-(8).  Biological  materials  to 
be  removed  from  the  P4  facility  in  a 
viable  or  intact  state  shall  be 
trahsferred  to  a nonbreakable  sealed 
container,  which  is  then  removed  from 
the  P4  facility  through  a pass-through 
disinfectant  dunk  tank  or  fumigation 
chamber. 

Il-B-4-a-(9).  No  materials,  except  for 
biological  materials  that  are  to  remain  in 
a viable  or  intact  state,  shall  be  removed 
from  the  P4  facility  unless  they  have 
been  steam-sterilized  (autoclaved)  or 
decontaminated  by  a means 
demonstrated  to  be  effective  as  they 
pass  out  of  the  P4  facility.  All  wastes 
and  other  materials  as  well  as 
equipment  not  damaged  by  high 
temperature  or  steam  shall  be  steam 
sterilized  in  the  double-door  autoclave 
of  the  P4  facility.  Other  materials  which 
may  be  damaged  by  temperature  or 
steam  shall  be  removed  from  the  P4 
facility  through  a pass-through 
fumigation  chamber. 

n-B-4-a-(10).  Materials  within  the 
Class  III  cabinets  shall  be  removed  from 
the  cabinet  system  only  after  being 
steam-sterilized  in  an  attached  double- 
door autoclave  or  after  being  contained 
in  a nonbreakable  sealed  container, 
which  is  then  passed  through  a 
disinfectant  dunk  tank  or  a fumigation 
chamber. 

II-B-4-a-(ll).  Only  persons  whose 
entry  into  the  P4  facility  is  required  to 
meet  program  or  support  needs  shall  be 
authorized  to  enter.  Before  entering, 
such  persons  shall  be  advised  of  the 
nature  of  the  research  being  conducted 
and  shall  be  instructed  as  to  the 
appropriate  safeguards  to  ensure  their 
safety.  They  shall  comply  with 
instructions  and  all  other  required 
procedures. 

n-B-4-a-(12).  Persons  under  18  years 
of  age  shall  not  enter  the  P4  facility. 

II-B-4-a-(13).  Personnel  shall  enter 
into  and  exit  from  the  P4  facility  only 
through  the  clothing  change  and  shower 
rooms.  Personnel  shall  shower  at  each 
egress  from  the  P4  facility.  Air  locks 
shall  not  be  used  for  personnel  entry  or 
exit  except  for  emergencies. 

II-B-4-a-(14).  Street  clothing  shall  be 
removed  in  the  outer  side  of  the 
clothing-change  area  and  kept  there. 
Complete  laboratory  clothing,  including 
undergarments,  head  cover,  shoes,  and 
either  pants  and  shirts  or  jumpsuits, 
shall  be  used  by  all  persons  who  enter 
the  P4  facility.  Upon  exit,  personnel 
shall  store  this  clothing  in  lockers 
provided  for  this  purpose  or  discard  it 


into  collection  hampers  before  entering 
the  shower  area. 

II-B-4-a-(15).  The  universal 
biohazard  sign  is  required  on  the  P4 
facility  access  doors  and  on  all  interior 
doors  to  individual  laboratory  rooms 
where  experiments  are  conducted.  The 
sign  shall  also  be  posted  on  freezers, 
refrigerators,  or  other  units  used  to  store 
organisms  containing  recombinant  DNA 
molecules. 

II-B-4-a-(16).  An  insect  and  rodent 
control  program  shall  be  instituted. 

n-B-4-a-(17).  Animals  and  plants  not 
related  to  the  experiment  shall  not  be 
permitted  in  the  laboratory  in  which  the 
experiment  is  being  conducted. 

II-B-4-a-(18).  Vacuum  outlets  shall  be 
protected  by  filter  and  liquid 
disinfectant  traps. 

U-B-4-a-(19).  Use  of  the  hypodermic 
needle  eind  syringe  shall  be  avoided 
when  alternate  methods  are  available. 

II-B-4-a-(20).  The  laboratory  shall  be 
kept  neat  and  clean. 

n-B-4-a-(21).  If  experiments 
involving  other  organisms  which  require 
lower  levels  of  containment  are  to  be 
conducted  in  the  P4  facility  concurrently 
with  experiments  requiring  P4-level 
containment,  they  shall  be  conducted  in 
accordance  with  all  P4-level  laboratory 
practices  specified  in  this  section. 

II-B-4-b.  Containment  Equipment. 

II-B-4-b-(l).  Experimental  procedures 
involving  organisms  that  require  P4- 
level  physical  containment  shall  be 
conducted  either  in  (i)  a Class  HI  cabinet 
system  or  in  (ii)  Class  1 or  Class  II 
cabinets  that  are  located  in  a specially 
designed  area  in  which  all  personnel  are 
required  to  wear  one-piece  positive- 
pressure  isolation  suits. 

II-B-4-b-(2).  Laboratory  animals  in 
experiments  requiring  P4-level  physical 
containment  shall  be  housed  either  in 
cages  contained  in  Class  III  cabinets  or 
in  partial  containment  caging  systems 
(such  as  Horsfall  units  [19A],  open  cages 
placed  in  ventilated  enclosures,  or  solid- 
wall  and  -bottom  ca,ges  covered  by  filter 
bonnets,  or  solid-wall  and  -bottom  cages 
placed  on  holding  racks  equipped  with 
ultraviolet  irradiation  lamps  and 
reflectors)  that  are  loated  in  a specially  f 
designed  area  in  which  all  personnel  arej 
required  to  wear  one-piece  positive-  I 
pressure  suits.  j 

II-B-4-b-(3).  Alternative  Selection  of 
Containment  Equipment.  Experimental 
procedures  involving  a host-vector 
system  that  provides  a one-step  higher 
level  of  biological  containment  than  that 
specified  in  Part  HI  can  be  conducted  in 
the  P4  facility  using  containment 
equipment  requirements  specified  for 
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the  P3  level  of  physical  containment. 
Alternative  combinations  of 


containment  safeguards  are  shown  in 
Table  II. 


Table  II. — Combinatkms  Of  Containment  Safeguaros 
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II-B-4-C.  Special  Laboratory  Design. 

U-B-4-c-{l).  The  laboratory  shall  be 
located  in  a restricted-access  facility 
which  is  either  a separate  building  or  a 
clearly  demarcated  and  isolated  zone 
within  a building.  Clothing-change  areas 
and  shower  rooms  shall  be  provided  for 
personnel  entry  and  egress.  These  rooms 
■hall  be  arranged  to  that  personnel 
leave  through  the  shower  area  to  the 
change  room.  A double-door  ventilated 
vestibule  or  ultraviolet  air  lock  shall  be 
provided  for  passage  of  materials, 
supplies,  and  equipment  which  are  not 
brought  into  the  P4  facility  through  the 
change  room  area. 

U-B-4-c-{2).  Walls,  floors,  and 
ceilings  of  the  P4  facility  are  constructed 
to  form  an  internal  shell  which  readily 
allows  vapor-phase  decontamination 
and  is  animal-  and  insect-proof.  All 
penetrations  through  these  structures 
and  surfaces  are  sealed.  (The  integrity 
of  the  walls,  floors,  ceilings,  and 
penetration  seals  should  ensure 
adequate  containment  of  a vapor-phase 
decontaminant  under  static  pressure 
conditions.  This  requirement  does  not 
imply  that  these  surfaces  must  be 
airlift.) 

n-B-4-c-{3).  A foot-,  elbow-,  or 
automatically-operated  handwashing 
facility  shall  be  provided  near  the  door 
within  each  laboratory  in  which 
experiments  involving  recombinant 
DNA  are  conducted  in  openface 
biological  safety  cabinets. 

n-B-4-c-{4).  Central  vacuum  systems 
are  permitted.  The  system,  if  provided, 
shall  not  serve  areas  outside  the  P4 
facility.  The  vacuum  system  shall 
include  in-line  HEPA  hlters  near  each 
use  point  or  service  cock.  The  filters 
shall  be  installed  so  as  to  permit  in- 
place  decontamination  and  replacement. 
Water  supply,  liquid  and  gasous 
services  provided  to  the  P4  facility  shall 
be  protected  by  devices  that  prevent 
backflow. 

II-B-4-c-{5).  Drinking  water 
foundations  shall  not  be  installed  in 
laboratory  or  animal  rooms  of  the  P4 
facilitiay.  Foot-operated  water  fountains 
are  permitted  in  the  corridors  of  the  P4 


facility.  The  water  service  provided  to 
such  fountains  shall  be  protected  from 
the  water  services  to  the  laboratory 
areas  of  the  P4  facility. 

Il-B-4-c-(8).  Laboratory  doors  shall 
be  self-closing. 

U-B-4-c-{7).  A double-door  autoclave 
shall  be  provided  for  sterilization  of 
material  passing  out  of  the  P4  facility. 
The  autoclave  doors  shall  be  interlocked 
so  that  both  doors  will  not  be  open  at 
the  same  time. 

Il-B-4-c-{8).  A pass-through  dunk 
tank  or  fumigation  chamber  shall  be 
provided  for  removal  from  the  P4  facility 
of  material  and  equipment  that  cannot 
be  heat-sterilized. 

Il-B-4-c-{9).  All  liquid  effluents  from 
the  P4  facility  shall  be  collected  and 
decontaminated  before  disposal.  Liquid 
effluents  from  biological  safety  cabinets 
and  laboratory  sinks  shall  be  sterilized 
by  heat.  Liquid  effluents  from  the 
shower  and  hand  washing  facilities  may 
be  activated  by  chemical  treatment. 
HEPA  filters  shall  be  installed  in  all 
vents  from  effluent  drains. 

Il-B-4-o-{10).  An  Individual  supply 
and  exhaust-air  ventilation  system  shall 
be  provided.  The  system  shall  maintain 
pressure  differentials  and  directional  air 
flow  as  required  to  ensure  inflow  from 
areas  outside  the  facility  toward  areas 
of  highest  potential  risk  within  the 
facility.  The  system  shall  be  designed  to 
prevent  the  reversal  of  air  flow.  The 
system  shall  sound  an  alarm  in  the 
event  of  system  malfunction. 

Il-B-4-^11).  Air  within  individual 
laboratories  of  the  P4  facility  may  be 
recirculated  if  HEPA  filtered. 

U-B-4-c-(12).  The  exhaust  air  from 
the  P4  facility  shall  be  HEPA  filtered 
and  discharged  to  the  outdoors  so  that  it 
is  dispersed  clear  of  occupied  buildings 
and  air  intakes.  The  filter  chambers 
shall  be  designed  to  allow  in  situ 
decontamination  before  removal  and  to 
facilitate  certification  testing  after 
replacement. 

II-B-4-c-{13).  The  treated  exhaust-air 
from  Class  I and  Class  II  biological 
safety  cabinets  [20]  may  be  discharged 
directly  to  the  laboratory  room 


environment  or  to  the  outdoors.  The 
treated  exhaust-air  from  Class  III 
cabinets  shall  be  discharged  to  the 
outdoors.  If  the  treated  eidiaust-air  from 
these  cabinets  is  to  be  discharged  to  the 
outdoors  through  the  P4  facility  exhaust 
air  system,  it  shall  be  connected  to  this 
system  so  as  to  avoid  any  interference 
with  the  air  balance  of  the  cabinets  or 
the  facility  exhaust  air  system. 

II-B-4-c-(14).  As  noted  in  Section  II- 
B-4-b-{l),  the  P4  facility  may  contain 
specially  designed  areas  in  which  all 
personnel  are  required  to  wear  one- 
piece  positive-pressure  isolation  suits. 
Such  areas  shall  be  airtight. 

The  exhaust-air  from  the  suit  shall  be 
filtered  by  two  sets  of  HEPA  filters 
installed  in  series,  and  a duplicate 
filtration  unit  and  exhaust  fan  shall  be 
provided.  The  air  pressure  within  the 
suit  area  shall  be  less  than  that  in  any 
adjacent  area.  An  emergency  lighting 
system,  communication  systems,  and 
power  source  shall  be  provided.  A 
double-door  autoclave  shall  be  provided 
for  sterilization  of  all  waste  materials  to 
be  removed  from  the  suit  area. 

Personnel  who  enter  this  area  shall 
wear  a one-piece  positive-pressure  suit 
that  is  ventilated  by  a life-support 
system.  The  life-support  system  shall  be 
provided  with  alarms  and  emergency 
backup  air.  Entry  to  this  area  is  through 
an  airlock  fitted  with  airtight  doors.  A 
chemical  shower  area  shall  be  provided 
to  decontaminate  the  surfaces  of  the  suit 
before  removal. 

II-C.  Shipment.  Recombinant  DNA 
molecules  contained  in  an  organism  or 
virus  shall  be  shipped  only  as  an 
etiologic  agent  under  requirements  of 
the  U.S.  Public  Health  Service,  and  the 
U.S.  Department  of  Transportation 
$ 72.3,  Part  72.  Title  42.  and  { § 173.386- 
173.388,  Part  173,  Title  49.  U.S.  Code  of 
Federal  Regulations  (CFR)  as  specified 
below: 

U-C-1.  Recombinant  DNA  molecules 
contained  in  an  organism  or  virus 
requiring  PI,  P2,  or  P3  physical 
containment,  when  offered  for 
transportation  or  transported,  are 
subject  to  all  requirements  of  § 72.3(a)- 
(e).  Part  72,  Title  42  CFR,  and 
S:  173.386-173.388,  Part  173,  Title  49 
CFR. 

II-C-2.  Recombinant  DNA  molecules 
contained  in  an  organism  or  virus 
requiring  P4  physical  containment,  when 
offered  for  transportation  or 
transported,  are  subject  to  the 
requirements  listed  above  under  lI-C-1 
and  are  also  subject  to  S 72.3(f),  Part  72. 
Title  42  CFR. 

II-C-3.  Additional  information  on 
packaging  and  shipment  is  given  in  the 
"Laboratory  Safety  Monograph — A 
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Supplement  to  the  NIH  Guidelines  for 
Recombinant  DNA  Research." 

II-D.  Biological  Containment. 

II-D-1.  Levels  of  Biological 
Containment.  In  consideration  of 
biological  containment,  the  vector 
(plasmid,  organelle,  or  virus)  for  the 
recombinant  DNA  and  the  host 
(bacterial,  plant,  or  animal  cell)  in  which 
the  vector  is  propagated  in  the 
laboratory  will  be  considered  together. 
Any  combination  of  vector  and  host 
which  is  to  provide  biological 
containment  must  be  chosen  or 
constructed  so  that  the  following  types 
of  "escape”  are  minimized:  (i)  Survival 
of  the  vector  in  its  host  outside  the 
laboratory  and  (ii)  transmission  of  the 
vector  from  the  propagation  host  to 
other  nonlaboratory  hosts. 

The  following  levels  of  biological 
containment  (HV,  or //ost- Sector, 
systems)  for  prokaryotes  will  be 
established:  specific  criteria  will  depend 
on  the  organisms  to  be  used.  Eukaryotic 
host-vector  systems  are  considered  in 
Part  III. 

n-D-l-a.  HVl.  A host-vector  system 
which  provides  a moderate  level  of 
containment.  Specific  systems: 

II-D-l-a-(l).  EKl.  The  host  is  always 
E.  coli  K-12  or  a derivative  thereof,  and 
the  vectors  include  nonconjugative 
plasmids  (e.g.,  pSClOl,  ColEl,  or 
derivatives  thereof[21-27])  and  variants 
of  bacteriophage,  such  as  lambda[28- 
33].  The  E.  coli  K-12  hosts  shall  not 
contain  conjugation-proficient  plasmids, 
whether  autonomous  or  integrated,  or 
generalized  transducing  phages,  except 
as  specified  in  Section  III-O. 

II-D-l-a-(2).  Other  Prokaryotes. 

Hosts  and  vectors  shall  be,  at  a 
minimum,  comparable  in  containment  to 
E.  coli  K-12  with  a nonconjugative 
plasmid  or  bacteriophage  vector.  The 
data  to  be  considered  and  a mechanism 
for  approval  of  such  HVl  systems  are 
described  below  (Section  II-D-2). 

II-D-l-b.  HV2.  These  are  host-vector 
systems  shown  to  provide  a high  level  of 
biological  containment  as  demonstrated 
by  data  from  suitable  tests  performed  in 
the  laboratory.  Escape  of  the 
recombinant  DNA  either  via  survival  of 
the  organisms  or  via  transmission  of 
recombinant  DNA  to  other  organisms 
should  be  less  than  Vio* under  specified 
conditions.  Specific  systems: 

II-D-l-b-(l).  For  EK2  host-vector 
systems  in  which  the  vector  is  a 
plasmid,  no  more  than  one  in  10“  host 
cells  should  be  able  to  perpetuate  a 
cloned  DNA  fragment  under  the 
specified  nonpermissive  laboratory 
conditions  designed  to  represent  the 
natural  environment,  either  by  survival 
of  the  original  host  or  as  a consequence 


of  transmission  of  the  cloned  DNA 
fragment. 

II-D-l-b-(2).  For  EK2  host-vector 
systems  in  which  the  vector  is  a phage, 
no  more  than  one  in  10*  phage  particles 
should  be  able  to  perpetuate  a cloned 
DNA  fragment  under  the  specified 
nonpermissible  laboratory  conditions 
designed  to  represent  the  natural 
environment  either  (i)  as  a prophage  (in 
the  inserted  or  plasmid  form)  in  the 
laboratory  host  used  for  phage 
propagation  or  (ii)  by  surviving  in 
natural  environments  and  transferring  a 
cloned  DNA  fragment  to  other  hosts  (or 
their  resident  prophages). 

II-D-l-c.  HV3.  These  are  host-vector 
systems  in  which: 

II-D-l-c-(l).  All  HV2  criteria  are  met. 

II-D-l-c-{2).  The  vector  is  dependent 
on  its  propagation  host  or  is  highly 
defective  in  mobilizability.  Reversion  to 
host-independence  must  be  less  than 
Vio*  per  vector  genome  per  generation. 

n-D-l-c-(3).  No  markers  conferring 
resistance  to  antibiotics  commonly  used 
clinically  or  in  agriculture  are  carried  by 
the  vector,  imless  expression  of  such 
markers  is  dependent  on  the 
propagating  host  or  on  unique 
laboratory-controlled  conditions  or  is 
blocked  by  the  inserted  DNA. 

II-D-l-c-(4).  The  specified 
containment  shown  by  laboratory  tests 
has  been  independently  confirmed  by 
specified  tests  in  animals,  including 
primates,  and  in  other  relevant 
environments. 

II-D-l-c-(5).  The  relevant  genotypic 
and  phenotjqjic  traits  have  been 
independently  confirmed. 

II-D-2.  Certification  of  Host-Vector 
Systems. 

n-D-2-a.  Responsibility.  HVl 
systems  other  than  E.  coli  K-12,  and 
HV2  and  HV3  host-vector  systems,  may 
not  be  designated  as  such  imtil  they 
have  been  certified  by  the  Director,  NIH. 
Application  for  certification  of  a host- 
vector  system  is  made  by  written 
application  to  the  Office  of  Recombinant 
DNA  Activities,  National  Institutes  of 
Health,  Bethesda,  Maryland  20205. 

Host-vector  systems  that  are  proposed 
for  certification  will  be  reviewed  by  the 
National  Institutes  of  Health  (NIH) 
Recombinant  DNA  Advisory  Committee 
(RAC).  (See  Section  IV-E-l-b-(l).)  This 
will  first  involve  review  of  the  data  on 
construction,  properties,  and  testing  of 
the  proposed  host-vector  system  by  a 
Working  Group  composed  of  one  or 
more  members  of  the  RAC  and  other 
persons  chosen  because  of  their 
expertise  in  evaluating  such  data.  The 
Committee  will  then  evaluate  the  report 
of  the  Working  Group  and  any  other 
available  informaton  at  a regular 
meeting.  The  Director,  NIH,  is 


responsible  for  certification  after 
receiving  the  advice  of  the  RAC.  Minor 
modifications  of  existing  certified  host- 
vector  systems,  where  the  modifications 
are  of  minimal  or  no  consequence  to  the 
properties  relevant  to  containment  may 
be  certified  by  the  Director,  NIH, 
without  review  by  the  RAC.  (See 
Section  IV-E-l-b-(3)-(f).) 

When  new  host-vector  systems  are 
certified,  notice  of  the  certification  will 
be  sent  by  the  Office  of  Recombinant 
DNA  Activities  (ORDA)  to  the  applicant 
and  to  all  Institutional  Biosafety 
Committees  (IBCs)  and  will  be 
published  in  the  Recombinant  DNA 
Technical  Bulletin.  Copies  of  a list  of  all 
currently  certified  host-vector  systems 
may  be  obtained  from  ORDA  at  any 
time. 

The  Director,  NIH,  may  at  any  time 
rescind  the  certification  of  any  host- 
vector  system.  (See  Section  FV-E-l-b- 
(3)-(i)0  If  certification  of  a host-vector 
system  is  rescinded,  NIH  will  instruct 
investigators  to  transfer  cloned  DNA 
into  a different  system,  or  use  the  clones 
at  a higher  physical  containment  level 
unless  NIH  determines  that  the  already 
constructed  clones  incorporate  adequate 
biological  containment. 

Certification  of  a given  system  does 
not  extend  to  modifications  of  either  the 
host  or  vector  component  of  that  system. 
Such  modified  systems  must  be 
independently  certified  by  the  Director, 
NIH.  If  modifications  are  minor,  it  may 
only  be  necessary  for  the  investigator  to 
submit  data  showing  that  the 
modifications  have  either  improved  or 
not  impaired  the  major  phenotypic  traits 
on  which  the  containment  of  the  system 
depends.  Substantial  modifications  of  a 
certified  system  require  the  submission 
of  complete  testing  data. 

II-D-2-b.  Data  To  be  Submitted  for 
Certification. 

II-D-2-b-(l).  HVl  Systems  Other  than 
E.  Coli  K-12.  TTie  following  types  of  data 
shall  be  submitted,  modified  as 
appropriate  for  the  particular  system 
under  consideration,  (i)  A description  of 
the  organism  and  vector;  the  strain’s 
natural  habitat  and-growth 
requirements;  its  physiological 
properties,  particularly  those  related  to 
its  reproduction  and  survival  and  the 
mechanisms  by  which  it  exchanges 
genetic  information;  the  range  of 
organisms  with  which  this  organism 
normally  exchanges  genetic  information 
and  what  sort  of  information  is 
exchanged;  and  any  relevant 
information  on  its  pathogenicity  or 
toxicity,  (ii)  A description  of  the  history 
of  the  particular  strains  and  vectors  to 
be  used,  including  data  on  any 
mutations  which  render  this  organism 
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less  able  to  survive  or  transmit  genetic 
information,  (iii)  A general  description 
of  the  range  of  experiments 
contemplated,  with  emphasis  on  the 
need  for  developing  such  an  HVl 
system. 

II-D-2-b-(2).  HV2  Systems. 
Investigators  planning  to  request  HV2 
certification  for  host-vector  systems  can 
obtain  instructions  from  ORDA 
concerning  data  to  be  submitted  [33A, 
33B].  In  general,  the  following  types  of 
data  are  required:  (i)  Description  of 
construction  steps,  with  indication  of 
source,  properties,  and  manner  of 
introduction  of  genetic  traits,  (ii) 
Quantitative  data  on  the  stability  of 
genetic  traits  that  contribute  to  the 
containment  of  the  system,  (iii)  Data  on 
the  survival  of  the  host-vector  system 
under  nonpermissive  laboratory 
conditions  designed  to  represent  the 
relevant  natural  environment,  (iv)  Data 
on  transmissibility  of  the  vector  and/ or 
a cloned  DNA  fragment  under  both 
permissive  and  nonpermissive 
conditions,  (v)  Data  on  all  other 
properities  of  the  system  which  affect 
containment  and  utility,  including 
information  on  yields  of  phage  or 
plasmid  molecules,  ease  of  DNA 
isolation,  and  ease  of  transfection  or 
transformation,  (vi)  In  some  cases,  the 
investigator  may  be  asked  to  submit 
data  on  survival  and  vector 
transmissibility  from  experiments  in 
which  the  host-vector  is  fed  to 
laboratory  animals  (e.g.,  rodents).  Such 
in  vivo  data  may  be  required  to  confirm 
the  validity  of  predicting  in  vivo  survival 
on  the  basis  of  in  vitro  experiments. 

Data  must  be  submitted  in  writing  to 
ORDA.  Ten  to  twelve  weeks  are 
normally  required  for  review  and 
circulation  of  the  data  prior  to  the 
meeting  at  which  such  data  can  be 
considered  by  the  RAC.  Investigators 
are  encouraged  to  publish  their  data  on 
the  construction,  properties,  and  testing 
of  proposed  HV2  systems  prior  to 
consideration  of  the  system  by  the  RAC 
and  its  subcommittee.  More  specific 
instructions  concerning  the  type  of  data 
to  be  submitted  to  NIH  for  proposed  EK2 
systems  involving  either  plasmids  or 
bacteriophage  in  E.  coli  K-12  are 
available  from  ORDA. 

U-D-2-b-{3).  HV3  Systems.  Putative 
HV3  systems  must,  as  the  first  step  in 
certification,  be  certified  as  HV2 
systems.  Systems  which  meet  the  critera 
given  above  under  II-D-l-(c)-l,  II-D-1- 
(c)-2,  and  II-D-l-(c)-3  will  then  be 
recommended  for  HV3  testing.  Tests  to 
evaluate  various  HV2  host-vector 
systems  for  HV3  certification  will  be 
performed  by  contractors  selected  by 
NIH.  These  contractors  will  repeat  tests 


performed  by  individuals  proposing  the 
HV2  system  and,  m addition,  will 
conduct  more  extensive  tests  on 
conditions  likely  to  be  encountered  in 
nature.  The  genotypic  and  phenotypic 
traits  of  HV2  systems  will  be  evaluated. 
Tests  on  survival  and  transmissibility  in 
and  on  animals,  including  primates,  will 
be  performed,  as  well  as  tests  on 
survival  in  certain  specified  natural 
environments. 

II-D-3.  Distribution  of  Certified  Host- 
Vectors.  Certified  HV2  and  HV3  host- 
vector  systems  (plus  appropriate  control 
strains)  must  be  obtained  from  the  NIH 
or  its  designees,  one  of  whom  will  be  the 
investigator  who  developed  the  system. 
NIH  shall  announce  the  availability  of 
the  system  by  publication  of  notices  in 
appropriate  journals. 

Plasmid  vectors  will  be  provided  in  a 
suitable  host  strain,  and  phage  vectors 
will  be  distributed  as  small-volume 
lysates.  If  NIH  propagates  any  of  the 
host  strains  or  phage,  a sample  will  be 
sent  to  the  investigator  who  developed 
the  system  or  to  an  appropriate 
contractor,  prior  to  distribution,  for 
verification  that  the  material  is  free  from 
contamination  and  unchanged  in 
phenotypic  properties. 

In  disteibuting  the  certified  HV2  and 
HV3  host-vector  systems,  NIH  or  its 
designee  will  (i)  send  out  a complete 
description  of  the  system;  (ii)  enumerate 
and  describe  the  tests  to  be  performed 
by  the  user  in  order  to  verify  important 
phenotypic  traits:  (iii)  remind  the  user 
that  any  modification  of  the  system 
necessitates  independent  approval  of 
the  system  by  the  NIH;  and  (iv)  remind 
the  user  of  responsibility  for  notifying 
ORDA  of  any  discrepancies  with  the 
reported  properties  or  any  problems  in 
the  safe  use  of  the  system. 

NIH  may  also  distribute  certified  HVl 
host-vector  systems. 

III.  Containment  Guidelines  for  Covered 
Experiments 

Part  III  discusses  experiments  covered 
by  the  Guidelines.  The  reader  must  first 
consult  Part  I,  where  listings  are  given  of 
prohibited  and  exempt  experiments. 

Containment  guidelines  for 
permissible  experiments  are  given  in 
Part  III.  For  these  experiments  no 
registration  with  the  National  Institutes 
of  Health  (NIH)  is  necessary.  However, 
for  these  experiments,  prior  to  their 
initiation,  investigators  must  submit  to 
their  Institutional  Biosafety  Committee 
(IBC)  a registration  document  that 
contains  a description  of  (a)  the 
source(s)  of  DNA,  (b)  the  nature  of  the 
inserted  DNA  sequences,  (c)  the  hosts 
and  vectors  to  be  used,  (d)  whether  a 
deliberate  attempt  will  be  made  to 
obtain  expression  of  a foreign  gene  in 


the  cloning  vehicle  and  if  so,  what 
protein,  and  (e)  the  containment 
conditions  specified  by  these 
Guidelines.  This  registration  document 
must  be  dated  and  signed  by  the 
investigator  and  filed  only  with  the  local 
IBC.  The  IBC  shall  review  all  such 
proposals:  IBC  review  prior  to  initiation 
of  the  experiment  is  not  required  for 
experiments  described  in  Section  III-O. 
Prior  IBC  review  is  required  for  all  other 
experiments  described  in  the 
subsections  of  Part  III,  including  III-O-l, 
III-0-2,  etc. 

Changes  from  the  levels  specified  in 
Part  III  for  specific  experiments  (or  the 
assignment  of  levels  to  experiments  not 
explicitly  considered  here)  may  not  be 
instituted  without  the  express  approval 
of  the  Director,  NIH.  (See  Sections  IV- 
E-l-b-(l)-(a),  IV-E-l-b-(l)-(b),  IV-E-1- 
b-(2)-(b).  IV-E-l-b-(2)-(c),  IV-E-l-b- 
(3)-(b).) 

In  the  classification  of  containment 
criteria  for  different  kinds  of 
recombinant  DNAs,  the  stated  levels  of 
physical  and  biological  containment  are 
minimal  for  the  experiments  designated. 
The  use  of  higher  levels  of  biological 
containment  (HV3>HV2>HVl)  is 
encouraged  if  they  are  available  and 
equally  appropriate  for  the  purposes  of 
the  experiment. 

When  the  reader  finds  that  the 
containment  level  given  for  the  same 
experiment  is  different  in  two  different 
sections  within  Part  III,  he  may  choose 
whichever  of  the  two  levels  he  wishes  to 
use  for  the  experiment. 

III-O.  Classification  of  Experiments 
Using  Certain  Host-Vector  Systems. 
Experiments  listed  in  Appendix  H may 
be  performed  at  Pi  physical 
containment.  For  these  experiments  IBC 
review  prior  to  initiation  of  the 
experiment  is  not  required. 

III-O-l.  Experiments  Involving  Class 
3 Organisms.  Experiments  involving 
recombinant  DNA  from  Class  3 
organisms  [1]  or  from  cells  known  to  be 
infected  with  these  agents  may  be 
conducted  at  P3  containment  in  E.  coli 
K-12  EKl  hosts  (see  Appendix  C). 
Containment  levels  for  all  other 
experiments  with  Class  3 organisms  or 
with  recombinant  DNA  which  increases 
the  virulence  and  host  range  of  a plant 
pathogen  beyond  that  which  occurs  by 
natural  genetic  exchange  will  be 
determined  by  NIH.  (See  Section  IV-E- 
l_b-2-(e)). 

ni-0-2.  Experiments  involving 
Nonpathogenic  Prokaryotic  and  Lower 
Eukaryotic  Host-Vector  Systems.  DNA 
from  any  species  nonpathogenic  for 
man,  animals,  or  plants  may  be  cloned 
into  lower  eukaryotes  nonpathogenic  for 
man,  animals,  or  plants  at  the  P3  level  of 
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containment  [2A].  DNA  from  any 
species  nonpathogenic  for  man,  animals, 
or  plants  may  be  cloned  into 
prokaryotes  nonpathogenic  for  man, 
animals,  or  plants  at  the  P2  level  of 
containment  [2A].  Data  supporting  the 
contention  that  the  donor  and  recipient 
are  nonpathogenic  must  be  submitted  to 
the  local  IBC.  Lower  levels  of  physical 
containment  may  be  assigned  by  ORDA 
on  a case-by-case  basis  for  specific 
donor-recipient  combinations  (see 
Section  IV-E-l-b-(3)-(h)). 

III-A.  Classification  of  Experiments 
Using  Certain  HVl  and  HV2  Host- 
Vector  Systems.  Certain  HVl  and  HV2 
host-vector  systems  are  assigned 
containment  levels  as  specified  in  the 
subsections  of  this  Section  III-A.  Those 
so  classified  as  of  publication  of  these 
revised  Guidelines  are  listed  in 
Appendix  D.  An  updated  list  may  be 
obtained  from  the  Office  of 
Recombinant  DNA  Activities,  National 
Institutes  of  Health,  Bethesda,  Maryland 
20205. 

III-A-1.  Shotgun  Experiments.  These 
experiments  involve  the  production  of 
recombinant  DNAs  between  the  vector 
and  portions  of  the  specified  cellular 
source,  preferably  a partially  purified 
fraction.  Care  should  be  taken  either  to 
preclude  or  eliminate  contaminating 
microorganisms  before  isolating  the 
DNA. 

III-A-l-a  . Eukaryotic  DNA 
Recombinants. 

III-A-l-a-(l).  Primates.  P2  physical 
containment -I- an  HV2  host-vector  or 
P3-I-HV1. 

lIl-A-l-a-(2).  Other  Mammals.  P2 
physical  containment -Fan  HV2  host- 
vector  or  P3-I-HV1. 

III-jA-l-a-(3).  Birds.  P2  physical 
containment -Fan  HV2  host-vector,  or 
P3-FHV1. 

III-A-l-a-(4).  Cold-Blooded 
Vertebrates.  P2  physical 
containment -Fan  HVl  host-vector  or 
Pi  -fHV2.  If  the  eukaryote  is  known  to 
produce  a potent  polj^ieptide  toxin,  [34] 
the  containment  shall  be  increased  to 
P3-FHV2. 

IIl-A-l-a-(5).  Other  Cold-Blooded 
Animals  and  Lower  Eukaryotes.  This 
large  class  of  eukaryotes  is  divided  into 
two  groups: 

III-A-l-a-(5]-{a).  Species  that  are 
known  to  produce  a potent  polypeptide 
toxin[34]  that  acts  in  vertebrates,  or  are 
known  pathogens  listed  in  Class  2,(1]  or 
are  known  to  carry  such  pathogens  must 
use  P3  physical  containment -F  an  HV2 
host-vector.  When  the  potent  toxin  is 
not  a polypeptide  and  is  likely  not  to  be 
the  product  of  closely  linked  eukaryote 
genes,  containment  may  be  reduced  to 
P3-FHV1  or  P2-I-HV2.  Species  that 
produce  potent  toxins  that  affect 


invertebrates  or  plants  but  not 
vertebrates  require  P2-fHV2  or 
P3-FHV1.  Any  species  that  has  a 
demonstrated  capacity  for  carrying 
particular  pathogenic  microorganisms  is 
included  in  this  group,  unless  the 
organisms  used  as  the  source  of  DNA 
have  been  shown  not  to  contain  those 
agents,  in  which  case  they  may  be 
placed  in  the  following  group.[2A] 

III-A-l-a-(5}-(b).  The  remainder  of 
the  species  in  this  class  including  plant 
pathogenic  or  symbiotic  fungi  that  do 
not  produce  potent  toxins:  P2-FHV1  or 
P1-FHV2.  However,  any  insect  in  this 
group  must  be  either  (i)  grown  under 
laboratory  conditions  for  at  least  10 
generations  prior  to  its  use  as  a source 
of  DNA,  or  (ii)  if  caught  in  tlie  wild,  must 
be  shotvn  to  be  free  of  disease-causing 
microorganisms  or  must  belong  to  a 
species  that  does  not  carry 
microorganisms  causing  disease  in 
vertebrates  or  plants.[2A]  If  these 
conditions  caimot  be  met,  experiments 
must  be  done  under  P3-FHV1  or 
P2-FHV2  containment. 

III-A-l-a-(6).  Plants.  P2  physical 
containment -Fan  HVl  host-vector,  or 
P1-FHV2.  If  the  plant  source  makes  a 
potent  polypeptide  toxin,[34]  the 
containment  must  be  raised  to  P3 
physical  containment -Fan  HV2  host- 
vector.  When  the  potent  toxin  is  not  a 
olypeptide  and  is  likely  not  to  be  the 
roduct  of  closely  linked  plant  genes, 
containment  may  be  reduced  to 
P3-FHV1  or  P2-FHV2.[2A] 

III-A-l-b.  Prokaryotic  DNA 
Recombinants.  P2-FHV1  or  P1-FHV2  for 
experiments  with  phages,  plasmids  and 
DNA  from  nonpathogenic  prokaryotes 
which  do  not  produce  polypeptide 
toxins.[34]  P3-FHV2  for  experiments 
with  phages,  plasmids  and  DNA  from 
Class  2 agents.[l] 

III-A-2-a.  Viruses  of  Eukaryotes 
(summary  given  in  Table  III;  see  also 
exception  given  at  asterisk  at  end  of 
Appendix  D). 

III-A-2-a-(l).  DNA  Viruses. 

III-A-2-a-(l)-(a).  Nontransforming 
viruses. 

III-A-2-a(l)-(a)-(l).  Adeno- 
Associated  Viruses,  Minute  Virus  of 
Mice,  Mouse  Adenovirus  (Strain  FL), 
and  Plant  Viruses.[48]  PI  physical 
containment -F  and  HVl  host- vector  shall 
be  used  for  DNA  recombinants 
produced  with  (i)  the  whole  viral 
genome,  (ii)  subgenomic  DNA  segments, 
or  (iii)  purified  cDNA  copies  of  viral 
mRNA.[37] 

III-A-2-a-(l)-(a)-(2).  Hepatitis  B. 

IIl-A-2-a-(l)-(a)-(2)-(o).  Pi  physical 
containment -Fan  HVl  host-vector  shall 
be  used  for  purified  subgenomic  DNA 
segments. [38] 


III-A-2-a-(l)-(a)-(2)-(Z>).  P2  physical 
containment an  HV2  host-vector,  or 
P3-FHV1,  shall  be  used  for  DNA 
recombinants  produced  with  the  whole 
viral  genome  or  with  subgenomic 
segments  that  have  not  been  purified  to 
the  extent  required  in  footnote  38. 

III-A-2-a-(l)-(a)-(2)-(c).  P2  physical 
containment  an  HVl  Host-vector  shall 
be  used  for  DNA  recombinants  derived 
from  purified  cDNA  copies  of  viral 
mRNA.[37] 

III-A-2-a-(l)-(a)-(5).  Other 
Nontransforming  Members  of  Presently 
Classified  Viral  Families.[36j 
III-A-2-a-(l)-(a)-(5)-(o).  Pi  physical 
containment -Fan  HVl  host- vector  shall 
be  used  for  (i)  DNA  recombinants 
produced  with  purified  subgenomic 
DNA[38]  segments  or  (ii)  purified  cDNA 
copies  of  viral  mRNA.[37] 
in-A-2-a-(l)-(a)-(5)-(i>).  Pi  physical 
containment -fan  HVl  host-vector  shall 
be  used  for  DNA  recombinants 
produced  with  the  whole  viral  genome 
or  with  subgenomic  segments  that  have 
not  been  purified  to  the  extent  required 
in  footnote  38. 

III-A-2-a-(l)-(b).  Transforming 
Viruses.  [37A] 

ni-A-2-a-(l)-(b)-(l).  Herpes  Saimiri, 
Herpes  Ateles,  and  Epstein  Barr 
Virus.[39] 

IlI-A-2-a-(l)-(b)-(l)-(a).  Pi  physical 
containment  -F  an  HVl  host-vector  shall 
be  used  for  DNA  recombinants 
produced  with  purified  nontransfprming 
subgenomic  DNA  segments.  [38] 
III-A-2-a-(l)-(b)-(J)-(i).  P2  physical 
containment  -F  an  HVl  host-vector  shall 
be  used  for  (i)  DNA  recombinants 
produced  with  purified  subgenomic 
DNA  segments  containing  an  entire 
transforming  gene  [38]  or  (ii)  purified 
cDNA  copies  of  viral  mRNA.[37] 
IIl-A-2-a-(l)-(b)-(7)-(c).  P3  physical 
containment  -f  an  HVl  host-vector,  or 
P2  -f  HV2,  shall  be  used  for  DNA 
recombinants  produced  with  the  whole 
viral  genome  or  with  subgenomic 
segments  that  have  not  been  purified  to 
the  extent  required  in  footnote  38. 

III-A-2-a-(l)-(b)-(2).  Other 
Transforming  Members  of  Presently 
Classified  Viral  Families.[36] 
III-A-2-a-(l)-(b)-(2)-(o).  Pi  physical 
containment  -F  an  HVl  host-vector  shall 
be  used  for  DNA  recombinants 
produced  with  purified  nontransforming 
subgenomic  DNA  segments. [38] 
IlI-A-2-a-(l)-(b)-(2)-(Z7).  P2  physical 
containment  -f  an  HVl  host-vector  shall 
be  used  for  (i)  DNA  recombinants 
produced  with  the  whole  viral  genome, 

(ii)  subgenomic  DNA  segments 
containing  an  entire  transforming  gene, 

(iii)  purified  cDNA  copies  of  viral 
mRNA,  [37]  or  (iv)  subgenomic  segments 
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that  have  not  been  puriHed  to  the  extent 
required  in  footnote  38. 

ni-A-2-a-{2).  DSA  Transcripts  of 
RNA  Viruses. 

IIl-A-2-a-{2)-{a)-  Retroviruses. 
in-A-2-a-(2HaHl)-  Gibbon  Ape, 
Woolly  Monkey,  Feline  Leukemia  and 
Feline  Sarcoma  Viruses.  [39j 
III-A-2-a-(2)-{aHlHo).  Pi  physical 
containment  + an  HVl  host-vector  shall 
be  used  for  DNA  recombinants 
produced  with  purified  nontransforming 
subgenomic  DNA  segments.(38] 
III-A-2-a-{2HaHlH^)-  P2  physical 
containment  + an  HVl  host-vector  shall 
be  used  for  DNA  recombinants 
produced  with  purified  subgenomic 
DNA  8egments[38]  containing  an  entire 
transforming  gene. 

III-A-2-a-{2HaHfH<^)-  P2  physical 
containment  -f  an  HV2  host-vector,  or 
P3  HVl,  shall  be  used  for  DNA 
recombinants  produced  with  (i)  the 
whole  viral  genome,  (li)  puriHed  cDNA 
copies  of  viral  mRNA.(37j  or  (iii) 


subgenomic  segments  that  have  not 
been  puri6ed  to  the  extent  required  in 
footnote  38. 

III-A-2-a-{2HaHf)-  Other  Members 
of  the  Family  Retroviridiae.[36] 

III-A-2-a-^2)-(aH'^Ho).  Pi  physical 
containment  -t-  an  HVl  host-vector  shall 
be  used  for  DNA  recombinants 
produced  with  purified  nontransforming 
subgenomic  DNA  segments.[38] 
Ul-A-2-a-{2)-(aH^?H^)-  P2  physical 
containment  -f  an  HVl  host-vector  shall 
be  used  for  DNA  recombinants 
produced  with  (i)  subgenomic  DNA 
segments  containing  an  entire 
transforming  gene,  (ii)  the  whole  viral 
genome,  or  (iii)  purifled  cONA  copies  of 
viral  mRNA.[37]  or  (iv)  subgenomic 
segments  that  have  not  been  purified  to 
the  extent  required  in  footnote  38. 

Ul-A-2-a-(2)-{b).  Negative  Strand 
RNA  Viruses.  physical  containment 
-f-  an  HVl  host-vector  shall  be  used  for 
DNA  recombinants  produced  with  (i) 
cONA  copies  of  the  whole  genome,  (ii) 


subgenomic  cDNA  segments,  or  (iii) 
puribed  cDNA  copies  of  viral 
mRNA.(37] 

in-A-2-a-(2)-(c).  Plus-Strand  RNA 
Viruses. 

III-A-2-a-(2)-(c)-(7).  Types  1 and  2 
Sabin  Poliovirus  Vaccine  Strains  and 
Strain  17D  (Theiler)  of  Yellow  Fever 
Virus.  Pi  physical  containment  and 
HVl  host-vector  shall  be  used  for  DNA 
recombinants  produced  with  (i)  cDNA 
copies  of  the  whole  viral  genome,  (ii) 
subgenomic  cDNA  segments,  or  (iii) 
purified  cDNA  copies  of  viral 
mRNA.(37) 

Ul_A-2-a-(2Hc)-(2).  Other  Plus- 
Strand  RNA  Viruses  Belonging  to 
Presently  Classified  Viral  Families.[36j 

IlI-A-2-a-(2}-{c)-(2)-(o).  Pi  physical 
containment  4 an  HVl  host-vector  shall 
be  used  for  DNA  recombinants 
produced  with  purified  subgenomic 
cDNA  segments.(38] 


Table  III.— Recommended  Containment  fon  Cloning  of  Viral  DMA  or  cONA  in  Certain  mvi  and  HV2  Systems  Specified  in  Appendix  0 
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UI-A-2-a-(2}-(c)-(.2)-{Z)).  P2  physical 
containment  4 an  HVl  host-vector  shall 
be  used  for  DNA  recombinants 
produced  with  (i)  cDNA  copies  of  the 
whole  genome,  or  (ii)  purified  cDNA 
copies  of  viral  mRNA.(37] 
in-A-2-a-(2)-(d).  Double-Stranded 
Segmented  RNA  Viruses.  Pi  physical 
containment  4- an  HVl  host-vector  shall 
be  used  for  DNA  recombinants 
produced  with  (i)  mixtures  of 
subgenomic  cDNA  segments,  (ii)  a 
specific  subgenomic  cDNA  segment,  or 
(iii)  purified  cONA  copies  of  viral 
mRNA.(37) 


IU-A-2-a-(2)-(e).  RNA  Plant  Viruses 
and  Plant  Viroida.{A&\  Pi  physical 
containment  4- an  fWl  host-vector  shall 
be  used  for  DNA  recombinants 
produced  %vith  (i)  cDNA  copies  of  the 
whole  viral  genome,  (ii)  subgenomic 
cDNA  segments,  or  (iii)  purified  cDNA 
copies  of  viral  mRNA.[37l 
IlI-A-2-a-(3).  Intracellular  Viral 
DNA.  Physical  and  biological 
containment  specified  for  shotgun 
experiments  with  eukaryotic  cellular 
DNA  [see  Section  m-A-(l)-(a)]  shall  be 
used  for  DNA  recombinants  produced 


with  integrated  viral  DNA  or  viral 
genomes  present  in  infected  cells. 

ni-A-2-b.  Eukaryotic  Organelle 
DNAs.  P2  physical  containment  4- an 
HVl  host-vector,  or  Pi  4HV2.  for 
mitochondrial  or  chloroplast  DNA  from 
eukaryotes  when  the  organelle  DNA  has 
been  obtained  from  isolated  organelles. 
Otherwise,  the  conditions  given  for 
shotgun  experiments  apply. 

in-A-2-c.  Prokaryotic  Plasmid  and 
Phage  DNAs.  The  containment  levels 
required  for  shotgun  experiments  with 
DNA  from  prokaryotes  apply  to  their 
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pla-smids  or  phages  (See  Section  III-A- 
1-b.) 

III-A-3.  Lowering  of  Containment 
Levels  for  Characterized  or  Purified 
DNA  Preparations  and  Clones.  Many  of 
the  risks  which  might  conceivably  arise 
from  some  types  of  recombinant  DNA 
experiments,  particularly  shotgun 
experiments,  would  result  from  the 
inadvertent  cloning  of  a harmful 
sequence.  Therefore,  in  cases  where  the 
risk  of  inadvertently  cloning  the 
“wrong”  DNA  is  reduced  by  prior 
enrichment  for  the  desired  piece,  or  in 
which  a clone  made  from  a random 
assortment  of  DNAs  has  been  purified 
and  the  absence  of  harmful  sequences 
established,  the  containment  conditions 
for  further  work  may  be  reduced.  The 
following  section  outlines  the 
mechanisms  for  such  reductions. 

UI-A-3-a.  Purified  DNA  Other  than 
Plasmids,  Bacteriophages,  and  Other 
Viruses.  The  formation  of  DNA 
recombinants  from  cellular  DNAs  that 
have  been  purified[41]  and  in  which  the 
absence  of  harmful  sequences  has  been 
established[3]  can  be  carried  out  under 
lower  containment  conditions  than  used 
for  the  corresponding  shotgun 
experiment.[42]  The  containment  may 
be  decreased  one  step  in  physical 
containment  (P4  P3;  P3  P2;  P2  PI)  while 
maintaining  the  biological  containment 
specified  for  the  shotgun  experiment,  or 
one  step  in  biological  containment  (HV3 
HV2;  HV2  HVl)  while  maintaining  the 
specified  physical  containment.  The 
Institutional  Biosafety  Committee  (IBC) 
must  review  such  a reduction  and  the 
approval  of  the  IBC  and  of  the  NIH  must 
be  secured  before  such  a reduction  may 
be  put  into  effect.  IBC  approval  is 
sufficient  for  such  a reduction  except  for 
any  lowering  of  containment  under 
Section  III-A-3-a  to  levels  below 
Pl+HVl,  which  requires  prior  NIH 
approval.  (See  Section  IV-E-l-b-(3)- 
(e).) 

III-A-3-b.  Characterized  Clones  of 
DNA  Recombinants.  When  a cloned 
DNA  recombinant  has  been  rigorously 
characterized  and  the  absence  of 
harmful  sequences  has  been 
established[3],  experiments  involving 
this  recombinant  DNA  may  be  carried 
out  xmder  lower  containment  conditions. 
Institutional  Biosafety  Committees 
(IBCs)  may  give  approval  for  a single- 
step  reduction  in  physical  or  biological 
containment  on  receipt  of  evidence  of 
characterization  of  a clone  derived  from 
a shotgun  experiment  and  its  probable 
freedom  from  harmful  genes.  IBC 
approval  is  sufficient  for  such  a 
reduction  except  for  any  lowering  of 
containment  under  Section  III-A-3-b  to 
levels  below  Pi  +HV1,  or  reduction  of 


containment  levels  by  more  than  one 
step,  which  also  requires  prior  NIH 
approval.(See  Section  IV-E-l-b-3-(e).j 

III-B.  Experiments  with  Prokaryotic 
Host-Vectors  Other  Than  E.  coliK-12. 

III-B-1.  HVl  and  HV2  Systems. 

Certain  certified  HVl  and  HV2 
hostvector  systems  appear  in  Appendix 
D.  The  containment  levels  for  these 
systems  are  given  in  the  subsections  of 
Section  III-A.  Other  systems  in  the 
future  may  be  certified  as  HVl  and  HV2. 
At  the  time  of  certification,  the 
classification  of  containment  levels  for 
experiments  using  them  will  be  assigned 
by  NIH. 

III-B-2.  Return  of  DNA  Segments  to 
Prokaryotic  Non-HVl  Host  of  Origin, 
Certain  experiments  involving  these 
prokaryotes  that  exchange  genetic 
information  with  E.  coli  by  known 
physiological  processes  will  be  exempt 
from  these  Guidelines  if  they  appear  on 
the  "list  of  exchangers”  set  forth  in 
Appendix  A (see  Section  I-E-4).  For  a 
prokaryote  which  can  exchange  genetic 
information[35]  with  E.  coli  under 
laboratory  conditions  but  which  is  not 
on  the  list  (Host  A),  the  following  type  of 
experiment  may  be  carried  out  under  PI 
conditions  without  Host  A having  been 
approved  as  an  HVl  host:  DNA  from 
Host  A may  be  inserted  into  a vector 
and  propagated  in  E.  coli  K-12. 
Subsequently,  this  recombinant  DNA 
may  be  returned  to  Host  A by 
mobilization,  transformation,  or 
transduction  and  may  then  be 
propagated  in  Host  A in  any  desired 
vector  under  Pi  conditions. 

For  a prokaryote  which  does  not 
exchange  genetic  information  with  E. 
coli  (Host  B),  the  following  type  of 
experiment  may  be  carried  out  without 
Host  B having  been  approved  as  an  HVl 
host;  DNA  from  Host  B may  be  inserted 
into  a vector  and  propagated  in  E.  coli 
K-12.  Subsequently,  this  recombinant 
DNA  may  be  returned  to  Host  B and 
propagated  in  Host  B under  Pi 
conditions.(43] 

III-B-3.  Non-HVl  Systems. 
Containment  levels  for  other  classes  of 
experiments  involving  non-HVl  systems 
may  be  approved  by  the  Director,  NIH. 
(See  Sections  IV-E-l-b-(l)-(b),  FV-E-l- 
b-(2)-(c),  and  IV-E-l-tH3)-(b).) 

III-C.  Experiments  with  Eukaryotic 
Host-Vectors. 

III-C-1.  Vertebrate  Host-  Vector 
Systems.[44]  The  subsections  of 
Sections  Ill-C-l-a,  -b,  -c  and  -d  involve 
the  use  of  specific  viral  vectors,  namely 
polyoma,  SV40,  human  adenoviruses  2 
and  5,  and  mouse  adenovirus  strain  FL, 
respectively.  The  subsections  of  Section 
Ill-C-l-e  involve  the  use  of  viral  vectors 
including  the  specific  viral  vectors 


considered  in  the  subsections  of 
Sections  Ill-C-l-a,  -b,  -c  and  -d,  as 
well  as  any  other  viral  vector.  When  the 
reader  finds  that  the  containment  level 
given  for  a specific  experiment  in  a 
subsection  of  Section  Ill-C-l-e  is 
different  from  the  containment  level 
given  in  a subsection  of  Section  III-C-1- 
a,  -b,  -c  or  -d,  he  may  choose  which  of 
the  two  containment  levels  he  wishes  to 
use  for  the  experiment. 

Ill-C-l-a.  Polyoma  Virus. 
Ill-C-l-a-(l).  Productive  Virus-Cell 
Interactions. 

III-C-l-a-(l)-(a).  Defective  or  whole 
polyoma  virus  genomes,  with 
appropriate  helper,  if  necessary,  can  be 
used  in  P2  conditions  to  propagate  DNA 
sequences: 

III-C-l-a-(l)-(a)-(i).  from  bacteria  of 
Class  1 or  Class  2(1]  or  their  phages  or 
plasmids,  except  for  those  that  produce 
potent  polypeptide  toxins;[34] 
III-C-l-a-(l)-(a)-(2).  from  mice; 
III-C-l-a-{l)-(a)-{5).  from  eukaryotic 
organisms  that  do  not  produce  potent 
polypeptide  toxins,  [34]  provided  that  the 
DNA  segment  is  >99%  pure. 

III-C-l-a-(l)-(b).  Defective  polyoma 
genomes,  with  appropriate  helper,  if 
necessary,  can  be  used  in  P2  conditions 
for  shotgun  experiments  to  propagate 
DNA  sequences  from  eukaryotic 
organisms  that  do  not  produce  potent 
polypeptide  toxins.[34] 

III-C-l-a-(l)-(c).  Whole  virus 
genomes  with  appropriate  helper,  if 
necessary,  can  be  used  in  P3  conditions 
for  shotgun  experiments  to  propagate 
DNA  sequences  from  eukaryotic 
organisms  that  do  not  produce  potent 
polypeptide  toxins.[34] 

III-C-l-a-(l)-(d).  Experiments 
involving  the  use  of  defective  polyoma 
virus  genomes  to  propagate  DNA 
sequences  from  eukaryotic  viruses  will 
be  evaluated  by  NIH  on  a case-by-case 
basis[45]  and  will  be  conducted  under 
the  prescribed  physical  and  biological 
containment  conditions.  (See  Section 
IV-E-l-b-(3)-(c).) 

ni-C-l-a-(2).  Nonproductive  Virus- 
Cell  Interactions.  Defective  or  whole 
polyoma  virus  genomes  can  be  used  as 
vectors  in  P2  conditions  when 
production  of  viral  particles  cannot 
occur  (e.g.,  transformation  of 
nonpermissive  cells  or  propagation  of  an 
unconditionally  defective  recombinant 
genome  in  the  absence  of  helper): 
Provided,  The  inserted  DNA  sequences 
are  not  derived  from  eukaryotic  viruses. 
In  the  latter  case,  such  experiments  will 
be  evaluated  by  NIH  on  a case-by-case 
basis  [45]  and  will  be  conducted  under 
the  prescribed  physical  and  biological 
containment  conditions.  (See  Section 
IV-E-l-b-(3)-(c).) 
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Ill-C-l-b.  Simian  Virus  40. 

IIl-C-l-b-{l).  Productive  Virus-Cell 
Interactions. 

m-C-l-b-{lHa)-  SV40  DNA, 
rendered  unconditionally  defective  by  a 
deletion  in  an  essential  gene,  with 
appropriate  helper,  can  be  used  in  P2 
conditions  to  propagate  DN'A  sequences 
from; 

Ill-C-l-b-(lHaHf)-  bacteria  of  Class 
1 or  Class  2.(1]  or  their  phages  or 
plasmids,  except  for  those  that  produce 
potent  polypeptide  toxins;[34| 

lIl-C-1-lHlHaH-?)-  uninfected 
African  green  monkey  kidney  cell 
cultures. 

IU_C-l-b-flHb)  SV40  DNA. 
rendered  unconditionally  defective  by  a 
deletion  in  an  essential  gene,  with  an 
appropriate  helper,  can  be  used  in  P3 
conditions  to  propagate  DNA  sequences 
from  eukaryotic  organisms  that  do  not 
produce  potent  polypeptide  toxins(34) 
(shotgun  experiments  or  purified  DNA). 

Ul-i-l-b^lHc).  Experiments 
involving  the  use  of  defective  SV40 
genomes  to  propagate  DNA  sequences 
mm  eukaryotic  viruses  will  be 
evaluated  by  NIH  on  a case-by-case 
basis(45|  and  will  be  conducted  under 
the  prescribed  physical  and  biological 
containment  conditions.  (See  Section 

rV-E-l-b-(3Hc).) 

ID-C-l-b-(2).  NonproducUve  Virus- 
Cell  Interactions.  Defective  or  whole 
SV40  genomes  can  be  used  as  vectors  in 
P2  conditions  when  production  of  viral 
particles  cannot  occur  (e.g.. 
transformation  of  nonpermissive  cells  or 
propagation  of  an  unconditionally 
defective  recombinant  genome  in  the 
absence  of  hel[>er):  Provided.  The 
inserted  DNA  sequences  are  not  derived 
from  eukaryotic  viruses.  In  the  latter 
case,  such  experiments  will  be 
evaluated  by  NIH  on  a case-by-case 
basis(45j  and  will  be  conducted  under 
the  prescribed  physical  and  biological 
containment  conditions.  (See  Section 
IV-E-l-tH3Hc).) 

ID-C-l-c  Human  Adenoviruses  2 and 

5. 

ID-C-l-o-(l)-  Productive  Virus-Cell 
Interactions. 

ni-C-l-c-{lH*)-  Human 
adenoviruses  2 and  5.  rendered 
unconditionally  defective  by  deletion  of 
at  least  two  essential  genes,  with 
appropriate  helper,  can  be  used  in  P3 
conditions  to  propagate  DNA  sequences 
from: 

ID-C-l-c-{l)-{a)-{7).  bacteria  of  Class 
1 or  Class  2(1]  or  their  phages  or 
plasmids  except  for  those  that  produce 
potent  polypeptide  toxins;[34] 

ID-C-l-c^lHaH'^-  eukaryotic 
organisms  that  do  not  produce  potent 
polypeptide  toxins(34]  (shotgun 
experiments  or  purified  DNA). 


III-C-l-c-{l)-{b).  Experiments 
involving  the  use  of  unconditionally 
defective  human  adenovirus  2 and  5 
genomes  to  propagate  DNA  sequences 
from  eukaryotic  viruses  will  be 
evaluated  by  NIH  on  a case-by-case 
basis(45]  and  will  be  conducted  under 
the  prescribed  physical  and  biological 
containment  conditions.  (See  Section 
rV-E-l-b-{3)-^c).) 

ni-C-l-c-{2).  Nonproductive  Virus- 
Cell  Interactions.  Defective  or  whole 
human  adenovirus  2 and  5 genomes  can 
be  used  as  vectors  in  P2  conditions 
when  production  of  viral  particles 
cannot  occur  (e.g..  transformation  of 
nonpermissive  cells  or  propagation  of  an 
unconditionally  defective  recombinant 
genome  in  the  absence  of  helper); 
Provided,  The  inserted  DNA  sequences 
are  not  derived  from  eukaryotic  viruses. 
In  the  latter  case,  such  experiments  will 
be  evaluated  by  NIH  on  a case-by-case 
basis(45]  and  will  be  conducted  under 
the  prescribed  physical  and  biological 
containment  conditions.  (See  Section 
IV-E-l-b-(3)-(c).) 

Ill-C-l-d.  Murine  Adenovirus  Strain 
FL 

llI-C-l-d-(I)-  Productive  Virus-Cell 
Interactions. 

IIl-C-l-iHlHa)-  Unconditionally 
defective  murine  adenovirus  strain  FL 
genomes,  with  appropriate  helper,  can 
be  used  in  P2  conditions  to  propagate 
DNA  sequences  from: 

IIl-C-l-d-{lH*Hf)-  bacteria  of  Class 
1 or  Class  2(1]  or  their  phages  or 
plasmids  except  for  those  that  produce 
potent  polypeptide  toxins:[34] 

IIl-C-l-iHl)-(aH^)-  eukaryotic 
organisms  that  do  not  produce  potent 
polypeptide  toxins(34]  (shotgun 
experiments  or  purified  DNA). 

IIl-C-l-d-{l}^).  Experiments 
involving  the  use  of  whole  murine 
adenovirus  strain  FL  genomes  to 
propagate  DNA  sequences  from 
prokaryotic  or  eukaryotic  organisms  will 
be  evaluated  by  NIH  on  a case-by-case 
basis(45]  and  will  be  conducted  under 
the  prescribed  physical  and  biological 
containment  conditions.  (See  Section 
IV-E-l-lH3)-(c).) 

lU-C-l-^lHc).  Experiments 
involving  the  use  of  unconditionally 
defective  murine  adenovirus  strain  FL 
genomes  to  propagate  DNA  sequences 
from  eukaryotic  viruses  will  be 
evaluated  by  NIH  on  a case-by-case 
basis(45]  and  will  be  conducted  under 
the  prescribed  physical  and  biological 
containment  conditions.  (See  Section 
rV-E-l-b-(3)-(c).) 

ni-C-l-d-{2).  Nonproductive  Virus- 
Cell  Interactions.  Defective  or  whole 
murine  adenovirus  strain  FL  genomes 
can  be  used  as  vectors  in  P2  conditions 
when  production  of  viral  particles 


cannot  occur  (e.g..  transformation  of 
nonpermissive  cells  or  propagation  of  an 
unconditionally  defective  recombinant 
genome  in  the  absence  of  helper); 
Provided,  The  inserted  DNA  sequences 
are  not  derived  from  eukaryotic  viruses. 
In  the  latter  case,  such  experiments  will 
be  evaluated  by  NIH  on  a case-by-case 
basis  (45]  and  will  be  conducted  under 
the  prescribed  physical  and  biological 
containment  conditions.  (See  Section 
IV-E-l-b-(3)-{c).) 

Ill-C-l-e.  AH  Viral  Vectors. 

lll-C-l-e-(l).  Other  experiments 
involving  eukaryotic  virus  vectors  can 
be  done  as  follows: 

IIl-C-l-(l)-(a).  Recombinant  DNA 
molecules  containing  no  more  than  two- 
thirds  of  the  genome  of  any  eukaryotic 
virus  (all  viruses  from  a single  Family 
(36)  being  considered  identical  (50)]  may 
be  propagated  and  maintained  in  cells  in 
tissue  culture  using  Pi  containment:  For 
such  experiments,  it  must  be  shown  that 
the  cells  lack  helper  virus  for  the 
specific  Families  of  defective  viruses 
being  used.  The  DNA  may  contain 
fragments  of  the  genomes  of  viruses 
from  more  than  one  Family  but  each 
fragment  must  be  less  than  two-thirds  of 
a genome. 

III-C-l-e-{l)-{b).  Recombinants  with 
less  than  two-thirds  of  the  genome  of 
any  eukaryotic  virus  may  be  rescued 
with  helper  virus  using  K containment 
if  wild  t^e  strains  of  the  virus  are  CDC 
Class  1 or  2 agents,  or  using  P3 
containment  if  wild  type  strains  of  the 
virus  are  CDC  Class  3 agents  (1). 

III-C-l-e-(2).  Experiments  involving 
the  use  of  other  whole  or  defective  virus 
genomes  to  propagate  DNA  sequences 
from  prokaryotic  or  eukaryotic 
organisms  (and  viruses),  or  as  vectors  to 
transform  nonpermissive  cells,  will  be 
evaluated  by  NIH  on  a case-by-case 
basis  (45]  and  will  be  conducted  under 
the  prescribed  physical  and  biological 
containment  conditions.  (See  Section 
rV-E-l-4>-{3)-(c).) 

NIH  will  also  review  on  a case-by- 
case basis(45]  all  experiments  involving 
the  use  of  virus  vectors  in  animals  and 
will  prescribed  the  physical  and 
biological  containment  conditions 
appropriate  for  such  studies.  (See 
SecUon  IV-E-l-b-(3)-(c).) 

Ill-C-l-f.  Non  viral  Vectors. 

Organelle,  plasmid,  and  chromosomal 
DNAs  may  be  used  as  vectors.  DNA 
recombinants  formed  between  such 
vectors  and  host  DNA,  when  propagated 
only  in  that  host  (or  a closely  related 
strain  of  the  same  species),  are 
exempted  from  these  Guidelines  (see 
Section  I-E).  DNA  recombinants  formed 
between  such  vectors  and  nonviral  DNA 
from  cells  other  than  the  host  species 
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require  only  Pi  physical  containment  for 
cells  in  culture  since  vertebrate  cells  in 
tissue  culture  inherently  exhibit  a very 
high  level  of  containment.  Recombinants 
involving  viral  DNA  or  experiments 
which  require  the  use  of  the  whole 
animals  will  be  evaluated  by  NIH  on  a 
case-by-case  basis.[45] 

III-C-2.  Invertebrate  Host-Vector 
Systems. 

III-C-2-a.  Inverebrate  Viral  Vectors. 
Experiments  involving  invertebrate 
virus  vectors  can  be  done  as  follows: 

III-C-2-a-{l).  Recombinant  DNA 
molecules  containing  no  more  than  two- 
thirds  of  the  genome  of  any  invertebrate 
virus  (all  viruses  from  a single  Family 
(36)  being  considered  identical  (50))  may 
be  propagated  and  maintained  in  cells  in 
tissue  culture  using  Pi  containment.  For 
such  experiments,  it  must  be  shown  that 
the  cells  lack  helper  virus  for  the 
specific  Families  of  defective  viruses 
being  used.  The  DNA  may  contain 
fragments  of  the  genomes  of  viruses 
from  more  one  Family  but  each  fragment 
must  be  less  than  two-thirds  of  a 
genome. 

III-C-2-a-{2).  Recombinants  with  less 
than  two-thirds  of  the  genome  of  any 
invertebrate  virus  may  be  rescued  with 
helper  virus  using  P2  containment  unless 
it  is  classified  by  the  CDC  as  a class  3 
agent  (1)  in  which  case  P3  containment 
is  required. 

III-C-2-a-(3).  Experiments  involving 
the  use  of  other  whole  or  defective  virus 
genomes  to  propagate  DNA  sequences 
from  prokaryotic  or  eukaryotic 
organisms  (and  viruses),  or  as  vectors  to 
transform  nonpermissive  cells,  will  be 
evaluated  by  NIH  on  a case-by-case 
basis  [45]  and  will  be  conducted  imder 
the  prescribed  physical  and  biological 
containment  condtions.  (See  Section  IV- 
E_l_b-(3)-(c).) 

NIH  will  also  review  on  a case-by- 
case basis  [45]  all  experiments  involving 
the  use  of  virus  vectors  in  animals  and 
will  prescribe  the  physical  and 
biological  containment  conditions 
appropriate  for  such  studies.  (See 
Section  IV-E-l-b-(3)-(c).) 

IIl-C-2-b.  Nonviral  Vectors. 

Organelle,  plasmid,  and  chromosomal 
DNAs  may  be  used  as  vectors.  DNA 
recombinants  formed  between  such 
vectors  and  host  DNA,  when  propagated 
only  in  that  the  host  (or  a closely  related 
strain  of  the  same  species),  are  exempt 
from  these  Guidelines  (see  Section  I-E). 
DNA  recombinants  formed  between 
such  vectors  and  DNA  from  cells  other 
than  the  host  species  require  PI  physical 
containment  for  invertebrate  cells  in 
culture  inherently  exhibits  a very  high 
level  of  containment.  Experiments  which 
require  the  use  of  whole  animals  will  be 


evaluated  by  NIH  on  a case-by-case 
basis.[45] 

III-C-3.  Plant  Viral  Host-Vector 
Systems.  [48]  The  DNA  plant  viruses 
which  could  currently  serve  as  vectors 
for  coloning  genes  in  plants  and  plant 
cell  protoplasts  are  Cauliflower  Mosaic 
Virus  (CaMV)  and  its  close  relatives 
[2A]  which  have  relaxed  circular 
double-stranded  DNA  genomes  with  a 
molecular  weight  of  4.5  x 10  *,  and  Bean 
Golden  Mosaic  Virus  (BGMV)  and 
related  viruses  with  small  {>10  * 
daltons]  single-stranded  DNA  genomes. 
CaMV  is  spread  in  nature  by  aphids,  in 
which  it  survives  for  a few  hours. 
Spontaneous  mutants  of  CaMV  which 
lack  a factor  essential  for  aphid 
transmission  arise  frequently.  BGMV  is 
spread  in  nature  by  whiteflies,  and 
certain  other  single-stranded  DNA  plant 
viruses  are  transmitted  by  leafhoppers. 

The  DNA  plant  viruses  have  narrow 
host  ranges  and  are  relatively  difficulty 
to  transmit  mechanically  to  pleints.  For 
this  reason,  they  are  most  rmlikely  to  be 
accidentally  transmitted  from  spillage  of 
purified  virus  preparations. 

When  these  viruses  are  used  as 
vectors  in  intact  plants,  or  propagative 
plant  parts,  the  plants  shall  be  grown 
under  Pi  conditions — that  is,  in  either  a 
limited  access  greenhouse  or  plant 
growth  cabinet  which  is  insect- 
restrictive,  preferably  with  positive  air 
pressure,  [2A]  and  in  which  an  insect 
fumigation  regime  is  maintained.  Soil, 
plant  pots,  and  imwanted  infected 
materials  shall  be  removed  from  the 
greenhouse  or  cabinet  in  sealed  iQsect- 
proof  containers  and  sterilized.  It  is  not 
necessary  to  sterilize  run-off  water  from 
the  infected  plants,  as  this  is  not  a 
plausible  route  for  secondary  infection. 
When  the  viruses  are  used  as  vectors  in 
tissue  cultures  or  in  small  plants  in 
axenic  cultures,  no  special  containment 
is  necessary.  Infected  plant  materials 
which  have  to  be  removed  from  the 
greenhouse  or  cabinet  for  further 
research  shall  be  maintained  under 
insect-restrictive  conditions.  These 
measures  provide  an  entirely  adequate 
degree  of  containment.  They  are  similar 
to  those  required  in  many  countries  for 
licensed  handling  of  "exotic”  plant 
viruses. 

The  viruses  or  their  DNA  may  also  be 
useful  as  vectors  to  introduce  genes  into 
plant  protoplasts.  The  fragility  of  plant 
protoplasts  combined  with  the 
properties  of  the  viruses  provides 
adequate  safety.  Since  no  risk  to  the 
environment  from  the  use  of  the  DNA 
plant  virus/protoplast  system  is 
envisaged,  no  special  containment  is 
necessary,  except  as  described  in  the 
following  paragraph. 


Experiments  involving  the  use  of  plant 
genomes  to  propagate  DNA  sequences 
from  eukaryotic  viruses  will  be 
evaluated  by  NIH  on  a case-by-case 
basis  [45]  and  will  be  conducted  under 
the  prescribed  physical  and  biological 
containment  conditions.  (See  Section 
IV-E-l-b-(3)-(c).) 

III-C-4.  Plant  Host-Vector  Systems 
Other  than  Viruses.  [48]  Organelle, 
plasmid,  and  chromosomal  DNAs  may 
be  used  as  vectors.  DNA  recombinants 
formed  between  such  vectors  and  host 
DNA,  when  propagated  only  in  that  host 
(or  a closely  related  strain  of  the  same 
species),  are  exempt  from  these 
Guidelines  (see  Section  I-E).  DNA 
recombinants  formed  between  such 
vectors  and  DNA  from  cells  other  than 
the  host  species  require  P2  physical 
containment.  The  development  of  host- 
vector  systems  that  exhibit  a high  level 
of  biological  containment,  such  as  those 
using  protoplasts  or  undifferentiated 
cells  in  culture,  permit  [2A]  a decrease 
in  the  physical  containment  to  Pi. 

Intact  plants  or  propagative  plant 
parts  which  cannot  be  grown  in  a 
standard  P2  laboratory  because  of  their 
large  size  may  be  grown  under  t!ie  Pi 
conditions  described  above  in  Section 
lII-C-3,  except  that  (i)  sterilization  of 
run-off  water  is  required  where  this  is  a 
plausible  route  for  secondary  infection 
and  (ii)  the  standard  P2  practices  are 
adopted  for  microbiological  work,  and 
(iii)  negative  air  pressme  should  be 
employed  in  the  greenhouse  or  growth 
chamber  when  infectious  agents  are 
used  which  generate  airborne 
propagules. 

III-C-5.  Fungal  or  Similar  Lower 
Eukaryotic  Host-  Vector  Systems. 

Certain  certified  HVl  and  HV2  host- 
vector  systems  appear  in  Appendix  D. 
The  containment  levels  for  these 
systems  are  given  in  the  subsections  of 
Section  UI-A.  Other  systems  in  the 
future  may  be  certified  as  HVl  and  HV2. 
At  the  time  of  certification,  they  may  be 
added  to  Appendix  D (and  thus  the 
containment  levels  for  their  use  will  be 
those  of  the  subsections  of  Section  III- 
A).  Alternatively,  at  the  time  of  their 
certification,  another  classification  of 
containment  levels  for  experiments 
using  them  may  be  assigned  by  NIH. 

In  addition  to  the  experiments 
described  above,  the  following 
experiments  may  be  carried  out  without 
the  eukaryotic  host  (Host  C)  having 
been  approved  as  an  HVl  host:  DNA 
from  Host  C may  be  inserted  into  a 
vector  and  propagated  in  E.  coli  K-12. 
Subsequently,  this  recombinant  DNA 
may  be  returned  to  Host  C and 
propagated  there  under  Pi 
conditions.[43] 
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Containment  levels  for  other  classes 
of  experiments  involving  non-HVl 
systems  may  be  expressly  approved  by 
the  Director,  NIH.  (See  Sections  IV-E-1- 
b-OHb).  IV-E-l-b-{2Hc).  and  IV-E-1- 
b-{3Hb).) 

Ill-C-6.  Return  of  DNA  Segments  to  a 
Higher  Eukaryotic  Host  of  Origin.  DNA 
from  a higher  eukaryote  (Host  D)  may 
be  inserted  into  a vector  and  propagated 
in  E coli  K-12.  Subsequently,  this 
recombinant  DNA  may  be  returned  to 
Host  D and  propagated  under  conditions 
of  physical  containment  comparable  to 
Pi  and  appropriate  to  the  organism 
under  study. (2A| 

IJl-C-7.  Transfer  of  Cloned  DNA 
Segments  to  Eukaryotic  Organisms 
llI-C-7-a.  Transfer  to  Non-human 
Vertebrates.  D.NA  from  any 
nonprohibited  source  (Section  1-D), 
except  for  greater  than  one  quarter  of  a 
eukaryotic  viral  genome,  which  has 
been  doned  and  propagated  in  £.  coii 
K-12.  may  be  transferred  with  E coli 
vector  used  for  doning  to  any 
eukaryotic  cells  in  culture  or  to  any  non- 
human vertebrate  organism  and 
propagated  under  conditions  of  physical 
containment  comparable  to  Pi  and 
appropriate  to  the  organism  under 
study(2].  Transfers  to  any  other  host  will 
be  considered  by  the  RAC  on  a case-by- 
case basis|45|. 

in-C-7-b.  Transfer  to  Higher  Plants. 
DNA  from  any  nonprohibited  source 
(Section  I-D]  which  has  been  doned 
and  propagated  in  £.  coH  K-12  or  5. 
cerevisiae.  may  be  transferred  with  the 
£.  coli  or  S.  cerevisiae  vector  used  for 
cloning  to  any  higher  plant  organisms 
(Angiosperms  and  Cymnosperms)  and 
, propagated  under  conditions  of  physical 
containment  comparable  to  Pi  and 
appropriate  to  the  organism  under  study 
(2A|.  Intact  plants  or  propagative  plant 
parts  may  be  grown  under  Pi  conditions 
described  under  Section  Ill-C-3. 
Containment  must  be  modihed  to  ensure 
L that  the  spread  of  pollen,  seed  or  other 
I propagules  is  prevented.  This  can  be 
accomplished  by  conversion  to  negative 
pressure  In  the  growth  cabinet  or 
greenhouse  or  by  physical  entrapment 
by  "bagging"  of  reproductive  structures. 
Transfers  to  any  other  plant  organisms 
will  be  considered  on  a case-by-case 
basis|4S|. 

lll-C-7-c.  Transfer  to  Invertebrates. 
DNA  from  any  nonprohibited  source 
. (Section  I-D),  except  for  greater  than 
one  quarter  of  a eukaryotic  viral 
genome,  which  has  been  cloned  and 
propagated  in  E coli  K-12.  may  be 
transferred  with  the  E ccH  vector  used 
for  cloning  to  any  eukaryotic  cells  in 
culture  or  to  any  invertebrate  organism 
and  propagated  under  conditions  of 
physical  containment  comp.irable  to  Pi 


and  appropriate  to  the  organism  under 
study  (2A).  Transfers  to  any  other  host 
will  be  considered  by  the  RAC  on  a 
case-by-case  basis  (45). 

Ill-D.  Complementary  DNAs.  Specific 
contaiiunent  levels  are  given  in  Section 
IU-A-2-a  (see  also  last  column  of  Table 
III)  for  complementary  DNA  (cDNA)  of 
viral  mRNA.  For  the  other  Sections  of 
the  Guidelines,  where  applicable, 
cDNAs  synthesized  in  vitro  are  included 
within  each  of  the  above  classifications. 
For  example,  cDNAs  formed  from 
cellular  RNAs  that  are  not  purified  and 
characterized  are  included  under  III-A- 
1,  shotgun  experiments;  cDNAs  formed 
from  purified  and  characterized  RNAs 
are  included  under  llJ-A-3:  etc. 

Due  to  the  possibility  of  nucleic  acid 
contamination  of  enzyme  preparations 
used  in  the  preparation  of  cDNAs,  the 
investigator  must  employ  purified 
enzyme  preparations  that  are  free  of 
viral  nucleic  acid. 

111-E.  Synthetic  DNAs.  If  the  synthetic 
DNA  segment  is  likely  to(2AJ  yield  a 
potentially  harmful  polynucleotide  or 
polypeptide  (e.g..  a toxin  or  a 
pharmacologically  active  agent),  the 
contaiiunent  conditions  must  be  as 
stringent  as  would  be  used  for 
propagating  the  natural  DNA 
counterpart 

If  the  synthetic  DNA  sequence  codes 
for  a harmless  product(2A]  it  may  be 
propagated  at  the  same  contaiiunent 
level  as  its  purified  natural  DNA 
counterpart.  For  example,  a synthetic 
DNA  segment  which  corresponds  to  a 
nonharmful  gene  of  birds,  to  be 
propagated  in  Saccharamyces 
cerevisiae,  would  require  P2  physical 
containment  plus  an  HVl  host-vector,  or 
Pi  -t-  HV2. 

If  the  synthetic  DNA  segment  is  not 
expressed  in  vivo  as  a polymucleotide  or 
polypeptide  product,  the  organisms 
containing  the  recombinant  DNA 
molecule  are  exempt(4)  from  the 
Guidelines. 

rV.  Roles  and  Responsibilities 

rV-A.  Policy.  Safety  in  activities 
involving  recombinant  DNA  depends  on 
the  individual  conducting  them.  The 
Guidelines  cannot  anticipate  every 
possible  situation.  Motivation  and  good 
judgment  are  the  key  essentials  to 
protection  of  health  and  the 
environment. 

The  Guidelines  are  intended  to  help 
the  Institution,  the  Institutional 
Biosafety  Committee  (IBC).  the 
Biological  Safety  Officer,  and  the 
Principal  Investigator  determine  the 
safeguards  that  should  be  implemented. 
These  Guidelines  will  never  be  complete 
or  final,  since  all  conceivable 
experiments  involving  recombinant 


DNA  caiuiot  be  foreseen.  Therefore,  it  is 
the  responsibility  of  the  Institution  and 
those  associated  with  it  to  adhere  to  the 
purpose  of  the  Guidelines  as  well  as  to 
their  specifics. 

Each  Institution  (and  the  IBC  acting 
on  its  behalf)  is  responsible  for  ensuring 
that  recombinant  DNA  activities  comply 
with  the  Guidelines.  General  recognition 
of  institutional  authority  and 
responsibility  properly  establishes 
accountability  for  safe  conduct  of  the 
research  at  the  local  level. 

The  following  roles  and 
responsibilities  constitute  an 
administrative  framework  in  which 
safety  is  an  essential  and  integral  part  of 
research  involving  recombinant  DNA 
molecules.  Further  clarifications  and 
interpretations  of  roles  and 
responsibilities  will  be  issued  by  NIH  as 
necessary. 

IV-B.  General  Applicability.  The 
Guidelines  are  applicable  to  all 
recombinant  DNA  research  within  the 
United  States  or  its  territories  which  is 
conducted  at  or  sponsored  by  an 
Institution  that  receives  any  support  for 
recombinant  DNA  research  from  NIH. 
This  includes  research  by  NIH  directly. 

An  individual  receiving  support  for 
research  involving  recombinant  DNA 
must  be  associated  with  or  sponsored 
by  an  Institution  that  can  and  does 
assume  the  responsibilities  assigned  in 
these  Guidelines. 

The  Guidelines  are  also  applicable  to 
projects  done  abroad  if  they  are 
supported  by  NIH  funds.  If  the  host 
country,  however,  has  established  rules 
for  the  conduct  of  recombinant  DNA 
projects,  then  a certificate  of  compliance 
with  those  rules  may  be  submitted  to 
NIH  in  lieu  of  compliance  with  the  NIH 
Guidelines.  NIH  reserves  the  right  to 
withhold  funding  if  the  safety  practices 
to  be  employed  abroad  are  not 
reasonably  consistent  with  the  NIH 
Guidelines. 

IV-C.  General  Definitions.  The 
following  terms,  which  are  used 
throughout  the  Guidelines,  are  defined 
as  follows: 

IV-C-1.  "DNA"  means 
deoxyribonucleic  acid. 

IV-C-2.  "Recombinant  DNA"  or 
"recombinant  DNA  molecules"  means 
either  (i)  molecules  which  are 
constructed  outside  living  cells  by 
joining  natural  or  synthetic  DNA 
segments  to  DNA  molecules  that  can 
replicate  in  a living  cell,  or  (ii)  DNA 
molecules  which  result  from  the 
replication  of  a molecule  described  in  (i) 
above. 

IV-C-3.  [Deleted) 

IV-C-4.  "Institution"  means  any 
public  or  private  entity  (including 
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Federal,  State,  and  local  government 
agencies). 

IV-C-5.  "Institutional  Biosafety 
Committee”  of  "IBC”  means  a 
committee  that  (i)  meets  the 
requirements  for  membership  specified 
in  Section  lV-D-2,  and  (ii)  reviews, 
approves,  and  oversees  projects  in 
accordance  with  the  responsibilities 
defined  in  Sections  IV-D-2  and  -3. 

IV-C-6.  "NIH  Office  of  Recombinant 
DNA  Activities"  or  "ORDA"  means  the 
office  within  NIH  with  responsibility  for 
(i)  reviewing  and  coordinating  all 
activities  of  NIH  related  to  the 
Guidelines,  and  (ii)  performing  other 
duties  as  defined  in  Section  IV-E-3. 

IV-C-7.  "Recombinant  DNA  Advisory 
Committee"  or  "RAC"  means  the  public 
advisory  committee  that  advises  the 
Secretary,  the  Assistant  Secretary  for 
Health,  and  the  Director  of  the  National 
Institutes  of  Health  concerning 
recombinant  DNA  research.  The  RAC 
shall  be  constituted  as  specific  in 
Section  IV-E-2. 

IV-C-8.  "Director,  NIH"  or  "Director" 
means  the  Director  of  the  National 
Institutes  of  Health  and  any  other  officer 
or  employee  of  NIH  to  whom  authority 
has  been  delegated. 

IV-C-9.  "Federal  Interagency 
Advisory  Committee  on  Recombinant 
DNA  Research"  means  the  committee 
established  in  October  1976  to  advise 
the  Secretary,  HHS,  the  Assistant 
Secretary  of  Health,  and  the  Director, 
NIH.  on  the  coordination  of  those 
aspects  of  all  Federal  programs  and 
activities  which  relate  to  recombinant 
DNA  research. 

IV-C-10.  "Administrative  Practices 
Supplement"  or  "APS"  means  a 
publication  to  accompany  the  NIH 
Guidelines  specifying  administrative 
procedures  for  use  at  NIH  and  at 
Institutions. 

lV-C-11.  "Laboratory  Safety 
Monograph"  or  "LSM"  means  a 
publication  to  accompany  the  NIH 
Guidelines  describing  practices, 
equipment,  and  facilities  in  detail. 

IV-D.  Responsibilities  of  the 
Institution. 

IV-D-1.  Each  Institution  conducting  or 
sponsoring  recombinant  DNA  research 
covered  by  these  Guidelines  is 
responsible  for  ensuring  that  the 
research  is  carried  out  in  full  conformity 
with  the  provisions  of  the  Guidelines.  In 
order  to  fulfill  this  responsibility,  the 
Institution  shall: 

IV-D-l-a.  Establish  and  implement 
policies  that  provide  for  the  safe 
conduct  of  recombinant  DNA  research 
and  that  ensure  compliance  with  the 
Guidelines.  The  Institution,  as  part  of  its 
general  responsibilities  for  implementing 
the  Guidelines,  may  establish  additional 


procedures,  as  deemed  necessary,  to 
govern  the  Institution  and  its 
components  in  the  discharge  of  its 
responsibilities  under  the  Guidelines. 
This  may  include  (i)  statements 
formulated  by  the  Institution  for  general 
implementation  of  the  Guidelines  and 
(ii)  whatever  additional  precautionary 
steps  the  Institution  may  deem 
appropriate. 

rV-D-l-b.  Establish  an  Institutional 
Biosafety  Committee  (IBC)  that  meets 
the  requirements  set  forth  in  Section  IV- 
D-2  and  carries  out  the  functions 
detailed  in  Section  IV-D-3. 

IV-D-l-c.  (Deleted] 

IV-D-l-d.  [Deleted] 

IV-D-l-e.  If  the  Institution  is  engaged 
in  recombinant  DNA  research  at  the  P3 
or  P4  containment  level,  appoint  a 
Biological  Safety  Officer  (BSO),  who 
shall  be  a member  of  the  IBC  and  carry 
out  the  duties  specified  in  Section  IV-D- 
4. 

IV-D-l-f.  Require  that  investigators 
responsible  for  research  covered  by 
these  Guidelines  comply  with  the 
provisions  of  Section  lV-D-5,  and  assist 
investigators  to  do  so. 

IV-D-l-g.  Ensure  appropriate  training 
for  the  IBC  chairperson  and  members, 
the  BSO,  Principal  Investigators  (Pis), 
and  laboratory  staff  regarding  the 
Guidelines,  their  implementation,  and 
laboratory  safety.  Responsibility  for 
training  IBC  members  may  be  carried 
out  through  the  IBC  chairperson. 
Responsibility  for  training  laboratory 
staff  may  be  carried  out  ^ough  the  PI. 
The  Institution  is  responsible  for  seeing 
that  the  PI  has  sufficient  training,  but 
may  delegate  this  responsibility  to  the 
IBC. 

IV-D-l-h.  Determine  the  necessity,  in 
connection  with  each  project,  for  health 
surveillance  of  recombinant  DNA 
research  personnel,  and  conduct,  if 
found  appropriate,  a health  surveillance 
program  for  the  project.  (The  Laboratory 
Safety  Monograph  (LSM)  discusses 
various  possible  components  of  such  a 
program — for  example,  records  of  agents 
handled,  active  investigation  of  relevant 
illnesses,  and  the  maintenance  of  serial 
serum  samples  for  monitoring  serologic 
changes  that  may  result  from  the 
employees'  work  experience.  Certain 
medical  conditions  may  place  a 
laboratory  worker  at  increased  risk  in 
any  endeavor  where  infectious  agents 
are  handled.  Examples  given  in  the  LSM 
include  gastrointestinal  disorders  and 
treatment  with  steroids, 
immunosuppressive  drugs,  or 
antibiotics.  Workers  with  such  disorders 
or  treatment  should  be  evaluated  to 
determine  whether  they  should  be 
engaged  in  research  with  potentially 


hazardous  organisms  during  their 
treatment  or  illness.) 

IV-D-l-i.  Report  within  30  days  to 
ORDA  any  significant  problems  with 
and  violations  of  the  Guidelines  and 
significant  research-related  accidents 
and  illnesses,  unless  the  institution 
determines  that  the  PI  or  IBC  has  done 
so. 

IV-D-2.  Membership  and  Procedures 
of  the  IBC.  The  Institution  shall 
establish  an  Institutional  Biosafety 
Committee  (IBC)  meeting  the  following 
requirements: 

IV-D-2-a.  The  IBC  shall  comprise  no 
fewer  than  five  members  so  selected 
that  tliey  collectively  have  experience 
and  expertise  in  recombinant  DNA 
technology  and  the  capability  to  assess 
the  safety  of  recombinant  DNA  research 
experiments  and  any  potential  risk  to 
public  health  or  the  environment.  At 
least  two  members  (but  not  less  than  20 
percent  of  the  membership  of  the 
committee)  shall  not  be  affiliated  with 
the  Institution  (apart  from  their 
membership  on  the  IBC)  and  shall 
represent  the  interest  of  tha  surrounding 
community  with  respect  to  health  and 
protection  of  the  environment.  Members 
meet  the  requirement  if,  for  example, 
they  are  officials  of  State  or  local  public 
health  or  environmental  protection 
agencies,  members  of  other  local 
governmental  bodies,  or  persons  active 
in  medical,  occupational  health,  or 
environmental  concerns  in  the 
community.  The  Biological  Safety 
Officer  (BSO),  mandatory  when 
research  is  being  conducted  at  the  P3 
and  P4  levels,  shall  be  a member  (see  1 
Section  IV-D-4), 

IV-D-2-b.  In  order  to  ensure  the 
professional  competence  necessary  to  v 
review  recombinant  DNA  activities,  it  is  9 
recommended  that  (i)  the  IBC  include  s 
persons  from  disciplines  relevant  to  f 
recombinant  DNA  technology,  biological 
safety,  and  engineering;  (ii)  the  IBC  ^ 
include,  or  have  available  as 
consultants,-pecsons  knowledgeable  in  /i 

institutional  commitments  and  policies, 
applicable  law,  standards  of 
professional  conduct  and  practice, 
conununity  attitudes,  and  the  * 

environment;  and  (iii)  at  least  one 
member  be  a nondoctoral  person  fi-om  a ’ 
laboratory  technical  staff. 

rV-D-2-c.  The  Institution  shall  i; 

identify  the  committee  members  by  -* 

name  in  a report  to  the  NIH  Office  of  . 
Recombinant  DNA  Activities  (ORDA)  j 

and  shall  include  relevant  background  j 

information  on  each  member  in  such  ^ | 

form  and  at  such  times  as  ORDA  may  ) 
require.  (See  the  Administrative  i ^ 

Practices  Supplement  for  further  ^ 

guidance.)  i ^ 
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IV-D-2-d.  No  member  of  an  IBC  may 
be  involved  (except  to  provide 
information  requested  by  the  IBC]  in  the 
review  or  approval  of  a project  in  which 
he  or  she  has  been,  or  expects  to  be. 
engaged  or  has  a direct  hnancial 
interest. 

IV-D-2-e.  The  Institution  may 
establish  procedures  that  the  IBC  will 
follow  in  its  initial  and  continuing 
review  of  applications,  proposals,  and 
activities.  (IBC  review  procedures  are 
speciHed  in  Section  IV-D-3-a.) 

IV-D-2-f.  Central  to  implementation 
of  the  Guidelines  is  the  review  of 
experiments  by  the  IBC.  In  carrying  out 
this  responsibility,  the  Institution  shall 
comply  with  instructions  and  procedures 
specified  in  the  Administrative  Practices 
Supplement. 

IV-D-2-g.  Institutions  are  encouraged 
to  open  IBC  meetings  to  the  public 
whenever  possible,  consistent  with 
protection  or  privacy  and  proprietary 
interests. 

IV-D-2-h.  Upon  request,  the 
Institution  shall  made  available  to  the 
public  all  minutes  of  IBC  meetings  and 
any  documents  submitted  to  or  received 
from  funding  agencies  which  the  latter 
are  required  to  make  available  to  the 
public  (e.g.,  reports  of  Guideline 
violations  and  significant  research- 
related  accidents,  and  agency  directives 
to  modify  projects).  If  comments  are 
made  by  members  of  the  public  on  IBC 
actions,  the  Institution  shall  forward  to 
NIH  both  the  comments  and  the  IBC's 
response. 

IV-D-3.  Functions  of  the  IBC.  On 
behalf  of  the  Institution,  the  IBC  is 
responsible  for. 

IV-D-3-a.  Reviewing  for  compliance 
with  the  NIH  Guidelines  all  recombinant 
DNA  research  conducted  at  or 
sponsored  by  the  Institution,  and 
approving  those  research  projects  that  it 
finds  are  in  conformity  with  the 
Guidelines.  This  review  shall  include: 

IV-D-3-a-(l).  An  independent 
assessment  of  the  containment  levels 
required  by  these  Guidelines  for  the 
proposed  research,  and 

rV-D-3-a-(2).  An  assessment  of  the 
facilities,  procedures,  and  practices,  and 
of  the  training  and  expertise  of 
recombinant  DNA  personnel. 

Note. — See  Laboratory  Safety  Monograph 
(pages  187-190)  for  suggested  guidance  in 
conducting  this  review. 

IV-D-3-b.  Notifying  the  Principal 
Investigator  (PI)  of  the  results  of  their 
review. 

rV-D-3-c.  Reviewing  periodically 
recombinant  DNA  research  being 
conducted  at  the  Institution,  to  ensure 
that  the  requirements  of  the  Guidelines 
are  being  fulfilled. 


IV-D-3-d.  Adopting  emergency  plans 
covering  accidental  spills  and  personnel 
contamination  resulting  from  such 
research. 

Note. — Basic  elements  in  developing 
specific  procedures  for  dealing  with  major 
spills  of  potentially  hazardous  materials  in 
the  laboratory  are  detailed  in  the  Laboratory 
Safety  Monograph.  Included  are  information 
and  references  on  decontamination  and 
emergency  plans.  NIH  and  the  Centers  for 
Disease  ConUt>l  are  available  to  provide 
consultation,  and  direct  assistance  if 
necessary,  as  posted  in  the  LSM.  The 
Institution  shall  cooperate  with  the  State  and 
local  public  health  departments,  reporting 
any  significant  research-related  illness  or 
accident  that  appears  to  be  a hazard  to  the 
public  health. 

IV-D-3-e.  Reporting  within  30  days  to 
the  appropriate  institutional  official  and 
to  the  NIH  Office  of  Recombinant  DNA 
Activities  (ORDA)  any  significant 
problems  with  or  violations  of  the 
Guidelines,  and  any  significant 
research-related  accidents  or  illnesses, 
unless  the  IBC  determines  that  the  PI 
has  done  so. 

rV-D-3-f.  The  IBC  may  not  authorize 
initiation  of  experiments  not  explicitly 
covered  by  the  Guidelines  until  NIH. 
(with  the  advice  of  the  RAC  when 
required)  established  the  containment 
requirement. 

IV-D-3-g.  Performing  such  other 
functions  as  may  be  delegated  to  the 
IBC  under  Section  IV-D-1. 

lV-D-4.  Biological  Safety  Officer.  The 
Institution  shall  appoint  a BSO  if  it 
engages  in  recombinant  DNA  research 
at  the  P3  or  P4  containment  level.  The 
officer  shall  be  a member  of  the 
Institutional  Biosafety  Committee  (IBC), 
and  his  or  her  duties  shall  include  (but 
need  not  be  limited  to): 

IV-D-4-a.  Ensuring  through  periodic 
inspections  that  laboratory  standards 
are  rigorously  followed: 

rV-D-4-b.  Reporting  to  the  IBC  and 
the  Institution  all  significant  problems 
with  and  violations  of  the  Guidelines 
and  all  significant  research-related 
accidents  and  illnesses  of  which  the 
BSO  becomes  aware,  unless  the  BSO 
determines  that  the  Principal 
Investigator  (PI)  has  done  so. 

IV-D-4-C,  Developing  emergency 
plans  fro  dealing  with  accidentia!  spills 
and  personnel  contamination,  and 
investigating  recombinant  DNA  research 
laboratory  accidents; 

IV-D-4^.  Providing  advice  on 
laboratory  security; 

IV-D-4-e.  Providing  technical  advice 
to  the  PI  and  IBC  on  research  safety 
procedures. 

Note. — See  Laboratory  Safety  Monograph 
for  additional  information  on  the  duties  of  the 
BSO. 


IV-D-5.  Principal  Investigator.  On 
behalf  of  the  Institution,  the  PI  is 
responsible  for  complying  fully  with  the 
Guidelines  in  conducting  any 
recombinant  DNA  research. 

IV-D-5-a.  PI-General.  As  part  of  this 
general  responsibility,  the  PI  shall: 

IV-D-5-a-(l).  Initiate  or  modify  no 
recombinant  DNA  research  subject  to 
the  Guidelines  until  that  research,  or  the 
proposed  modification  thereof,  has  been 
approved  by  the  Institutional  Biosafety 
Committee  (IBC)  and  has  met  all  other 
requirements  of  the  Guidelines  and  the 
Administrative  Practices  Supplement 
(APS). 

Note. — No  prior  approval  by  the  IBC  is 
required  for  most  experiments  described  in 
Section  IIl-O.  Modify  containment  and 
experimental  protocol  according  to 
recommendations  of  the  IBC. 

lV-D-5-a-{2).  Report  within  30  days 
to  the  IBC  and  NIH  (ORDA)  all 
significant  problems  with  and  violations 
of  the  Guidelines  and  all  significant 
research-related  accidents  and  illnesses: 

IV-D-5-a-(3).  Report  to  the  IBC  and 
to  NIH  (ORDA)  new  information  bearing 
on  the  Guidelines; 

IV-D-5-a-(4).  Be  adequately  trained 
in  good  microbiological  techniques; 

IV-D-5-a-(5).  Adhere  to  IBC- 
approved  emergency  plans  for  dealing 
with  accidental  spills  and  personnel 
contamination;  and 

IV-D-5-a-(6).  Comply  with  shipping 
requirements  for  recombinant  DNA 
molecules.  (See  Section  II-C  for  shipping 
requirements.  Laboratory  Safety 
Monograph  for  technical 
recommendations,  and  the  APS  for 
administrative  instructions  and 
procedures.  The  requesting  laboratory 
must  be  in  compliance  with  the  NIH 
Guidelines  and  under  appropriate 
review  by  its  IBC,  and  the  sending 
investigator  must  maintain  a record  of 
all  shipments  of  recombinant  DNA 
materials.) 

IV-D-5-b.  Submissions  by  the  PI  to 
NIH.  The  PI  shall: 

lV-D-5-b-(l).  Submit  information  to 
NIH  (ORDA)  in  order  to  have  new  host- 
vector  systems  certified; 

rV-D-5-b-(2).  Petition  NIH,  with 
notice  to  the  IBC,  for  exemptions  to 
these  Guidelines  (see  Sections  I-E-4  and 
I-E-5  and,  for  additional  information  on 
procedures,  the  APS);  and 

IV-D-5-b-(3).  Petition  NIH,  with 
concurrence  of  the  IBC,  for  exceptions  to 
the  prohibitions  under  these  Guidelines 
(see  Section  I-D  and,  for  additional 
information  on  procedures,  the  APS). 

IV-D-5-b-(4).  Petition  NIH  for 
determination  of  containment  for 
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experiments  requiring  case-by-case 
review. 

IV-D-5-b-(5).  Petition  NIH  for 
determination  of  containment  for 
experiments  not  covered  by  the 
Guidelines. 

IV-D-5-C.  Submissions  by  the  PI  to 
the  IBC.  The  PI  shall: 

IV-D-5-c-(lJ.  Make  the  initial 
determination  of  the  required  levels  of 
physical  and  biological  containment  in 
accordance  with  the  Guidelines: 
IV-D-5-c-(2).  Select  appropriate 
microbiological  practices  and  laboratory 
techniques  to  be  used  in  the  research; 

IV-D-5-c-(3).  Submit  the  initial 
research  protocol  (and  also  subsequent 
changes— e.g.,  changes  in  the  source  of 
DNA  or  host-vector  system)  to  the  IBC 
for  review  and  approval  or  disapproval, 
and 

IV-D-5-c-(4).  Remain  in 
communication  with  the  IBC  throughout 
the  conduct  of  the  project. 

rV-D-5-d.  PI  Responsibilities  After 
Approval  but  Prior  to  Initiating  the 
Research.  The  PI  is  responsible  for: 
IV-D-5-d-(l).  Making  available  to  the 
laboratory  staff  copies  of  the  approved 
protocols  that  describe  the  potential 
biohazards  and  the  precautions  to  be 
taken; 

IV-D-5-d-(2).  Instructing  and  training 
staff  in  the  practices  and  techniques 
required  to  ensure  safety  and  in  the 
procedures  for  dealing  with  accidents; 
and 

IV-D-5-d-(3).  Informing  the  staff  of 
the  reasons  and  provisions  for  any 
precautionary  medical  practices  advised 
or  requested,  such  as  vaccinations  or 
serum  collection. 

IV-D-5-e.  PI  Responsibilities  During 
the  Conduct  of  the  Approved  Research. 
The  PI  is  responsible  for: 

IV-D-5-e-(l).  Supervising  the  safety 
performance  of  the  staff  to  ensure  that 
the  required  safey  practices  and 
techniques  are  employed: 

IV-E)-5-e-(2).  Investigating  and 
reporting  in  writing  to  ORDA,  the 
Biological  Safety  Officer  (where 
applicable),  and  the  IBC  any  significant 
problems  pertaining  to  the  operation 
and  implementation  of  containment 
practices  and  procedures: 

IV-D-5-e-(3).  Correcting  work  errors 
and  conditions  that  may  result  in  the 
release  of  recombinant  DNA  materials; 

IV-D-5-e-(4).  Ensuring  the  integrity  of 
the  physical  containment  (e.g.,  biological 
safety  cabinets)  and  the  biological 
containment  (e.g.,  purity,  and  genotypic 
and  phenotypic  characteristics):  and 
IV-D-5-e-(5).  Publications.  Pis  are 
urged  to  include,  in  all  publications 
reporting  on  recombinant  DNA  research, 
a description  of  the  physical  and 


biological  containment  procedures 
employed. 

IV-E.  Responsibilities  of  NIH. 

IV-E-1.  Director.  The  Director,  NIH,  is 
responsible  for  (i)  establishing  the  NIH 
Guidelines  on  recombinant  DNA 
research,  (ii)  overseeing  their 
implementation,  and  (iii)  their  final 
interpretation. 

The  Director  has  a number  of 
responsibilities  under  the  Guidelines 
that  involve  the  NIH  Office  of 
Recombinant  DNA  Activities  (ORDA) 
and  the  Recombinant  DNA  Advisory 
Committee  (RAC).  ORDA’s 
responsibilities  under  the  Guidelines  are 
administrative.  Advice  from  the  RAC  is 
primarily  scientific  and  technical.  In 
certain  circumstances,  there  is  specific 
opportvmity  for  public  comment,  with 
published  response,  before  final  action. 

IV-E-l-a.  General  Responsibilities  of 
the  Director,  NIH.  The  responsibilities 
of  the  Director  shall  include  the 
following: 

IV-E-l-a-(l).  Promulgating 
requirements  as  necessary  to  implement 
the  Guidelines. 

IV-E-l-a-(2).  Establishing  and 
maintaining  the  RAC  to  carry  out  the 
responsibilities  set  forth  in  Section  IV- 
E-2.  The  RAC's  membership  is  specified 
in  its  charter  and  in  Section  IV-E-2; 

IV-E-l-a-(3).  Establishing  and 
maintaining  ORDA  to  carry  out  the 
responsibilities  defined  in  Section  IV-E- 
3;  and 

IV-E-l-a-(4).  Maintaining  the  Federal 
Interagency  Advisory  Committee  on 
Recombinant  DNA  Research  established 
by  the  Secretary,  HEW,  for  advice  on 
the  coordination  of  all  Federal  programs 
and  activities  relating  to  recombinant 
DNA,  including  activities  of  the  RAC. 

IV-E-l-b.  Specific  Responsibilities  of 
the  Director,  NIH.  In  carrying  out  the 
responsibilities  set  forth  in  this  Section, 
the  Director  shall  weigh  each  proposed 
action,  through  appropriate  analysis  and 
consultation,  to  determine  that  it 
complies  with  the  Guidelines  and 
presents  no  significant  risk  to  health  or 
the  environment. 

IV-E-l-b-(l).  The  Director  is 
responsible  for  the  following  major 
actions  (For  these,  the  Director  must 
seek  the  advice  of  the  RAC  and  provide 
an  opportunity  for  public  and  Federal 
agency  comment.  Specifically,  the 
agenda  of  the'RAC  meeting  citing  the 
major  actions  will  be  published  in  the 
Federal  Register  at  least  30  days  before 
the  meeting,  and  the  Director  will  also 
publish  the  proposed  actions  in  the 
Federal  Register  for  comment  at  least  30 
days  before  the  meeting.  In  addition,  the 
Director’s  proposed  deciwon,  at  his 
discretion,  may  be  published  in  the 
Federal  Register  for  30  days  for 


comment  before  final  action  is  take.  The 
Director’s  final  decision,  along  with 
response  to  the  comments,  will  be 
published  in  the  Federal  Register  and 
the  Recombinant  DNA  Technical 
Bulletin.  The  RAC  and  IBC  chairpersons 
will  be  notified  of  this  decision): 
IV-E-l-b-(l)-(a).  Changing 
containment  levels  for  types  of 
experiments  that  are  specified  in  the 
Guidelines  when  a major  action  is 
involved: 

IV-E-l-b-(l)-(b).  Assigning 
containment  levels  for  types  of 
experiments  that  are  not  explicitly 
considered  in  the  Guidelines  when  a 
major  action  is  involved; 

IV-F,-l-b-(l)-(c).  Certifying  new  host- 
vector  systems,  with  the  exception  of 
minor  modifications  of  already  certified 
systems.  [The  standards  and  procedures 
for  certification  are  described  in  Section 
II-D-2-a.  Minor  modifications 
constitute,  for  example,  those  of  minimal 
or  no  consequence  to  the  properties 
relevant  to  containment.  See  the 
Administrative  Practices  Supplement 
(APS)  for  further  information]; 

IV-E-l-b-(l)-(d).  Promulgating  and 
amending  a list  of  classes  of 
recombinant  DNA  molecules  to  be 
exempt  from  these  Guidelines  because  | 

they  consist  entirely  of  DNA  segments  > 
from  species  that  exchange  DNA  by  ! 
known  physiological  processes,  or  f 

otherwise  do  not  present  a significant  * 
risk  to  health  or  the  environment  (see  S' 

Sections  I-E-4  and  -5  and  the  APS  for  ^ 
further  information);  ? 

IV-E-l-b-(l)-(e).  Permitting  p 

exceptions  to  the  prohibited  * 

experiments  in  the  Guidelines,  in  order,  p 
for  example,  to  allow  risk-assessment  u 

studies;  and  i ^ 

IV-E-l-b-(l)-(f).  Adopting  other 
changes  in  the  Guidelines. 

IV-E-l-b-(2).  The  Director  is  also  Ll 

responsible  for  the  following  lesser  jl| 

actions  (For  these,  the  Director  must  ' 

seek  the  advice  of  the  RAC.  The  f 

Director’s  decision  will  be  transmitted  to  j 
the  RAC  and  IBC  chairpersons  and  M 

published  in  the  Recombinant  DNA  ii 

Technical  Bulletin):  in 

IV-E-l-b-(2)-(a).  Interpreting  and  fl 

determining  containment  levels,  upon 
request  by  ORDA; 

IV-E-l-b-(2)-(b).  Changing 
containment  levels  for  experiments  that 
are  specified  in  the  Guidelines  (see  ; 
Section  III):  | 

IV-E-l-b-(2)-(c).  Assigning 
containment  levels  for  experiments  not 
explicitly  considered  in  the  Guidelines  ^ 
(see  Section  III); 

IV-E-l-b-(2)-(d).  Designating  certain  , 
class  2 agents  as  class  1 for  the  purpose  / 
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of  these  Guidelines  (see  Footnote  1 and 
Appendix  B); 

IV-E-l-bri2He)-  Assigning 
containment  levels  for  experiments  with 
recombinant  DNA  from  Class  3 
organisms(l]  and  assigning  containment 
levels  for  experiments  which  increase 
the  host-range  and  virulence  of  plant 
pathogens  beyond  that  which  occurs  by 
natural  genetic  exchange. 

rV-E-l-b-{3).  The  Director  is  also 
responsible  for  the  following  actions. 
(The  Director's  decision  will  be 
transmitted  to  the  RAC  and  IBC 
chairpersons  and  published  in  the 
Recombinant  DNA  Technical  Bulletin): 
IV-E-l-b-(3H*)-  Interpreting  the 
Guidelines  for  experiments  to  which  the 
Guidelines  specifically  assign 
containment  levels: 
rV-E-l-b-(3}-(b).  Determining 
appropriate  containment  conditions  for 
experiments  according  to  case 
precedents  developed  under  Section  IV- 
E-l-b-(2Hc). 

IV-E-l-b-(3Hc).  Determining 
appropriate  containment  conditions 
upon  case-by-case  analysis  of 
experiments  explicitly  considered  in  the 
Guidelines  but  for  which  no 
containment  levels  have  been  set  (see 
Footnote  45  in  Part  V;  Sections  lU-C-l-a 
through  -e;  and  Sections  IU-C-2  and  -3): 
IV-E-l-b-(3Hd).  Authoriiing.  under 
procedures  specified  by  the  RAC  large- 
scale  experiments  (i.e..  involving  more 
than  10  liters  of  culture)  for  recombinant 
DNAs  that  are  rigorously  characterized 
and  free  of  harmful  sequences  (see 
Footnote  3 and  Section  I-D-6); 

IV-E-l-b-{3)-(e).  Lowering 
contairunent  levels  for  characterized 
clones  or  purified  DNA  (see  Sections  III- 
A-3-a  and  -b.  Footnotes  3 and  41): 
rV-E-l-b-(3)-(f).  Approving  minor 
modifications  of  already  certified  host- 
vector  systems.  (The  standards  and 
procedures  for  such  modincations  are 
described  in  Section  Il-D-2):  and 
IV-E-l-b-(3)-{g).  Decertifying  already 
certiFied  host-vector  systems. 

rV-E-l-b-(3)-{h).  Assigning 
containment  levels  for  experiments  in 
which  both  donor  and  recipient  are 
nonpathogenic  prokaryotes  and/or 
nonpathogenic  lower  eukaryotes  (see 
Section  III-0-2). 

IV-E-l-b-{3)-(l).  Adding  new  entries 
to  the  list  of  toxins  for  vertebrates  (see 
Appendix  G). 

IV-E-l-b-43Hl)-  Approving  the 
cloning  of  toxin  genes  in  host-vector 
systems  other  than  £.  coU  K-12  (see 
Appendix  G). 

IV-E-l-b-(4).  The  Director  shall 
conduct,  support,  and  assist  training 
programs  in  laboratory  safety  for 
Institutional  Biosafety  Committtee 
members.  Biological  Safety  Officers. 


Principal  Investigators,  and  laboratory 
staff. 

rV-E-l-b-{5).  The  Director,  at  the  end 
of  36  months  from  the  time  these 
Guidelines  are  promulgated,  will  report 
on  the  Guidelines,  their  administration, 
and  the  potential  risks  and  benefits  of 
this  research.  In  doing  so.  the  Director 
will  consult  with  the  RAC  and  the 
Federal  Interagency  Committee.  Public 
conunent  will  be  solicited  on  the  draft 
report  and  taken  into  account  in 
transmitting  the  final  report  to  the 
Assistant  Secretary  for  Health  and  the 
Secretary,  HHS. 

IV-E-2.  Recombinant  Advisory 
Committee.  The  NIH  Recombinant  DNA 
Advisory  Committee  (RAC)  is 
responsible  for  carrying  out  specified 
functions  cited  below  as  well  as  others 
assigned  under  its  charter  or  by  the 
Secretary,  HHS.  the  Assistant  Secretary 
for  Health,  and  the  Director,  NIH. 

The  members  of  the  committee  shall 
be  chosen  to  provide,  collectively 
expertise  in  scientific  fields  relevant  to 
recombinant  DNA  technology  and 
biological  safety— e.g..  microbiology, 
molecular  biology,  virology,  genetics, 
epidemiology,  infectious  diseases,  the 
biology  of  enteric  organisms,  botany, 
plant  pathology,  ecology,  and  tissue 
culture.  At  least  20  percent  of  the 
members  shall  be  persons 
knowledgeable  in  applicable  law. 
standards  of  professional  conduct  and 
practice,  public  attitudes,  the 
environment,  public  health,  occupational 
health,  or  related  fields.  Representatives 
from  Federal  agencies  shall  serve  as 
nonvoting  members.  Nominations  for  the 
RAC  may  be  submitted  to  the  NIH 
Office  of  Recombinant  DNA  Activities. 
Bethesda.  Md..  20205. 

All  meetings  of  the  RAC  will  be 
announced  in  the  Federal  Register, 
including  tentative  agenda  item.  30  days 
in  advance  of  the  meeting,  with  final 
agendas  (if  modified)  available  at  least 
72  hours  before  the  meeting.  No  item 
defined  as  a major  action  under  Section 
rV-E-l-b-(l)  may  be  added  to  an 
agenda  after  it  appears  in  the  Federal 
Register. 

IV-E-2-a.  The  RAC  shall  be 
responsible  for  advising  the  Director, 
NIH.  on  the  actions  listed  in  Section  IV- 
E-l-b-0)and(2). 

IV-E^.  The  Office  of  Recombinant 
DNA  Activities.  ORDA  shall  serve  as  a 
focal  point  for  information  on 
recombinant  DNA  activities  and  provide 
advice  to  all  within  and  outside  NIH, 
including  Institutions.  Biological  Safety 
Committees.  Principal  Investigators. 
Federal  agencies.  State  and  local 
governments,  and  institutions  in  the 
private  sector.  ORDA  shall  carry  out 
such  other  fun>  as  ma\  be 


delegated  to  it  by  the  Director,  NIH, 
including  those  authorities  described  in 
Section  IV-E-l-b-(3).  In  addition. 

ORDA  shall  be  responsible  for  the 
following: 

lV-E-3-a.  Review  and  approval  of 
Institutional  Biosafety  Committee  (IfiC) 
membership; 

IV-E-3-b  through  IV-E-3-c-(3). 
[Deleted] 

rV-E-c-(4).  Publish  in  the  Federal 
Register. 

IV-E-c-(4)-(a).  Announcements  of 
Recombinant  DNA  Advisory  Committee 
(RAC)  meetings  and  agendas  30  days  in 
advance,  with  publication  of  the 
Director's  proposed  decision  for  30  days 
of  public  and  Federal  agency  comment 
followed  by  a published  response,  on 
any  action  listed  in  Section  IV-E-l-(b)- 
(1);  and 

lV-E-3-c-(4)-(b).  Announcements  of 
RAC  meetings  and  agendas  30  days  in 
advance  of  any  action  listed  in  Section 
IV-E-l-b-{2). 

Note. — If  the  agenda  for  an  RAC  meeting  is 
modified,  ORDA  shall  make  the  revised 
agenda  available  to  anyone,  upon  request,  at 
least  72  hours  in  advance  of  the  meeting. 

rV-E-3-c-(5).  Publish  the 
Recombinant  DNA  Technical  Bulletin; 
and 

rV-E-3-c-(6).  Serve  as  executive 
secretary  to  the  RAC. 

IV-E-4.  Other  NIH  Components. 

Other  NIH  components  shall  be 
responsible  for. 

IV-E-4-a.  [Deleted] 

IV-E-4-b.  Certifying  P4  facilities, 
inspecting  them  periodically,  and 
inspecting  other  recombinant  DNA 
facilities  as  deemed  necessary;  and 

IV-E-4-C.  Announcing  and 
distributing  certified  HV2  and  HV3  host- 
vector  systems  (see  Section  Il-E-3). 

(See  Administrative  Practices 
Supplement  for  additional  information 
on  the  administrative  procedures  of 
ORDA  and  other  NIH  components.) 

IV-F.  [Deleted] 

IV-G.  Compliance.  As  a condition  for 
NIH  funding  or  recombinant  DNA 
research.  Institutions  must  ensure  that 
such  research  conducted  at  or 
sponsored  by  the  Institution, 
irrespective  of  the  source  of  funding, 
shall  comply  with  these  Guidelines.  The 
policies  on  noncompliance  are  as 
follows; 

IV-C-1.  All  NIH-funded  projects 
involving  recombinant  DNA  techniques 
must  comply  with  the  NIH  Guidelines. 
Noncompliance  may  result  in  (i) 
suspension,  limitation,  or  termination  of 
financial  assistance  for  such  projects 
and  of  NIH  funds  for  other  recombinant 
DNA  research  at  the  Institution,  or  (ii)  a 
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requirement  for  prior  NIH  approval  of 
any  or  all  recombinant  DMA  projects  at 
the  Institution. 

IV-G-2.  All  non-NIH  funded  projects 
involving  recombinant  DNA  techniques 
conducted  at  or  sponsored  by  an 
Institution  that  receives  NIH  funds  for 
projects  involving  such  techniques  must 
comply  with  the  NIH  Guidelines. 
Noncompliance  may  result  in  (i) 
suspension,  limitation,  or  termination  of 
NIH  funds  for  recombinant  DNA 
research  at  the  Institution,  or  (ii)  a 
requirement  for  prior  NIH  approval  of 
any  or  all  recombinant  DNA  projects  at 
the  Institution. 

IV-G-3.  Information  concerning 
noncompliance  with  the  Guidelines  may 
be  brought  forward  by  any  person.  It 
should  be  delivered  to  both  NIH 
(ORDA)  and  the  relevant  Institution. 

The  Institution,  generally  through  the 
IBC,  shall  take  appropriate  action.  The 
Institution  shall  forward  a complete 
report  of  the  incident  to  ORDA, 
recommending  any  further  action 
indicated. 

IV-G-4.  In  cases  where  NIH  proposes 
to  suspend,  limit,  or  terminate  financial 
assistance  because  of  noncompliance 
with  the  Guidelines,  applicable  DHEW 
and  Public  Health  Service  procedures 
shall  govern. 

IV-O-5.  Voluntary  Compliance.  Any 
individual,  corporation,  or  institution 
that  is  not  otherwise  covered  by  the 
Guidelines  is  encouraged  to  conduct 
recombinant  DNA  research  activities  in 
accordance  with  the  Guidelines,  through 
the  procedures  set  forth  in  Part  VI. 

V.  Footnotes  and  References 

(7)  The  reference  to  organisms  as  Class  1, 

2,  3,  4.  or  5 refers  to  the  classification  in  the 
publication  Classification  of  Etiologic  Agents 
on  the  Basis  of  Hazard,  4th  Edition,  July  1974; 
U.S.  Department  of  Health,  Education,  and 
Welfare,  Public  Health  Service,  Centers  for 
Disease  Control,  Office  of  Biosafety,  Atlanta, 
Georgia  30333.  The  list  of  organisms  in  each 
class,  as  given  in  this  publication,  is  reprinted 
in  Appendix  B to  these  Guidelines. 

The  Director,  NIH,  with  advice  of  the 
Recombinant  DNA  Advisory  Committee,  may 
designate  certain  of  the  agents  which  are 
listed  as  Class  2 in  the  Classification  of 
Etiologic  Agents  on  the  Basis  of  Hazard,  4th 
Edition,  July  1974,  as  Class  1 agents  for  the 
Purposes  of  these  Guidelines  (see  Section  IV- 
E-l-b-(2Hd)).  An  updated  list  of  such  agents 
may  be  obtained  from  the  Office  of 
Recombinant  DNA  Activities  (ORDA), 
National  Institutes  of  Health,  Bethesda, 
Maryland  20205. 

The  entire  Classification  of  Etiologic 
Agents  on  the  Basis  of  Hazard  is  in  the 
process  of  revision. 

[2]  For  experiments  using  Vesicular 
Stomatitis  virus  (VSV),  contact  the  NIH 
Office  of  Recombinant  DNA  Activities. 

[2A)  In  Parts  1 and  III  of  the  Guidelines, 
there  are  a number  of  places  where 


judgments  are  to  be  made.  These  include: 
"cells  known  to  be  infected  with  such  agents" 
(Section  I-D-1);  "known  to  acquire  it 
naturally"  (Section  l-D-5);  "known  to 
produce  a potent  polypeptide  toxin  * * * or 
known  to  carry  such  pathogens  * * * not 
likely  to  be  a product  of  closely  linked 
eukaryote  genes  * ‘ * shown  not  to  contain 
such  agents"  (Section  III-A-l-a-(5)-(a)): 
"shown  to  be  free  of  disease  causing 
microorganisms"  (Section  III-A-l-a(5)-(b)): 
"close  relatives"  (Section  III-C-3):  and 
"produce  a potent  polypeptide  toxin" 
(Footnote  34). 

In  all  these  cases  the  principal  investigator 
is  to  make  the  initial  judgment  on  these 
matters  as  part  of  his  responsibility  to  "make 
the  initial  determination  of  the  required 
levels  of  physical  and  biological  containment 
in  accordance  with  the  Guidelines”  (Section 
IV-D-7-a).  In  all  these  cases,  this  judgment  is 
to  be  reviewed  and  approved  by  the 
Institutional  Biosafety  Committee  as  part  of 
its  responsibility  to  make  "an  independent 
assessment  of  the  containment  levels 
required  by  these  Guidelines  for  the  proposed 
research”  (Section  IV-D-3-a-(l)).  If  the  IBC 
wishes,  any  specific  cases  may  be  referred  to 
the  NIH  Office  of  Recombinant  DNA 
Activities  as  part  of  ORDA's  functions  to 
"provide  advice  to  all  within  and  outside 
NIH"  (Section  IV-E-3),  and  ORDA  may 
request  advice  from  the  Recombinant  DNA 
Advisory  Committee  as  part  of  the  RAC's 
responsibility  for  “interpreting  and 
determining  containment  levels  upon  request 
by  ORDA"  (Section  IV-E-l-b-(2)-(a)). 

(5)  The  following  types  of  data  should  be 
considered  in  determining  whether  DNA 
recombinants  are  “characterized”  and  the 
absence  of  harmful  sequences  has  been 
established;  (a)  The  absence  of  potentially 
harmful  genes  (e.g.,  sequences  contained  in 
indigenous  tumor  viruses  or  sequences  that 
code  for  toxins,  invasins,  virulence  factors, 
etc.,  that  might  potentiate  the  pathogenicity 
or  communicability  of  the  vector  and/or  the 
host  or  be  detrimental  to  humans,  animals,  or 
plants);  (b)  the  type(s)  of  genetic  information 
on  the  cloned  segment  and  the  nature  of 
transcriptional  and  translation  gene  products 
specified;  (c)  the  relationship  between  the 
recovered  and  desired  segment  (e.g., 
hybridization  and  restriction  endonuclease 
fragmentation  analysis  where  applicable);  (d) 
the  genetic  stability  of  the  cloned  fragment; 
and  (e)  any  alterations  in  the  biological 
properties  of  the  vector  and  host. 

[4)  In  Section  I-E,  “exemptions"  from  the 
Guidelines  are  discussed.  Such  experiments 
are  not  covered  by  the  Guidelines  and  need 
not  be  registered  with  NIH.  In  Section  I-D  on 
“prohibitions,"  the  possibility  of  “exceptions” 
is  discussed.  An  “exception”  means  that  an 
fxperiment  may  be  expressly  released  from  a 
prohibition.  At  that  time  it  will  be  assigned 
an  appropriate  level  of  physical  and 
biological  containment. 

(.7)  Care  should  be  taken  to  inactivate 
recombinant  DNA  before  disposal. 

Procedures  for  inactivating  DNA  can  be 
found  in  the  “Laboratory  Safety  Monograph: 
A Supplement  to  the  NIH  Guidelines  for 
Recombinant  DNA  Research.” 

(6)  Laboratory  Safety  at  the  Center  for 
Disea-ce  Control  (Sept.  1974).  U.S.  Department 


of  Health  Education  and  Welfare  Publication 
No.  GDC  75-8118. 

(7)  Classification  of  Etiologic  Agents  on  the 
Basis  of  Hazard.  (4th  Edition,  July  1974).  U.S. 
Department  of  Health,  F.ducation  and 
Welfare.  Public  Health  Service.  Centers  for 
Disease  Control.  Office  of  Biosafety.  Atlanta. 
Georgia  30333. 

[8)  National  Cancer  Institute  Safety 
Standards  for  Research  Involving  Oncogenic 
Viruses  (Oct.  1974).  U.S.  Department  of 
Health,  Education  and  Welfare  Publication 
No.  (NIH)  75-790. 

(9)  National  Institutes  of  Health 
Biohazards  Safety  Guide  (1974).  U.S. 
Department  of  Health.  Education,  and 
W'elfare,  Public  Health. 

[10)  Biohazards  in  Biological  Research 
(1973).  A.  Heilman,  M.  N.  Oxman.  and  R. 
Pollack  (ed.)  Cold  Spring  Harbor  Laboratory. 

[11}  Handbook  of  Laboratory  Safety  (1971). 
Second  Edition.  N.  V.  Steere  (ed.).  The 
Chemical  Rubber  Co.,  Cleveland. 

[12)  Bodily,  J.  L.  (1970).  General 
Administration  of  the  Laboratuty,  H.  L. 
Bodily,  E.  L Updyke,  and  J.  O.  Mason  (eds.), 
Diagnostic  Procedures  for  Bacterial  Mycotic 
and  Parasitic  Infections.  American  Public 
Health  Association,  New  York,  pp.  11-28. 

[13)  Darlow,  H.  M.  (1969).  Safety  in  the 
Microbiological  Laboratory.  In  J.  R.  Norris 
and  D.  W.  Robbins  (ed.).  Methods  in 
Microbiology,  Academic  Press,  Inc.,  New 
York.  pp.  169-204. 

[14)  The  Prevention  of  Laboratory 
Acquired  Infection  (1974).  C.  H.  Collins,  E.  G. 
Hartley,  and  R.  Pilsworth.  Public  Health 
Laboratory  Service,  Monograph  Series  No.  6. 

[15)  Chatigny,  M.  A.  (1961).  Protection 
Against  Infection  in  the  Microbiological 
Laboratory:  Devices  and  Procedures.  In  W. 
W.  Umbreit  (ed.).  Advances  in  Applied 
Microbiology.  Academic  Press,  New  York, 
N.Y.  3:131-192. 

[10)  Design  Criteria  for  Viral  Oncology 
Research  Facilities  (1975).  U.S.  Department 
of  Health,  Education  and  Welfare,  Public 
Health  Service,  National  Institutes  of  Health, 
DHEW  Publication  No.  (NIH)  75-891. 

[17)  Kuehne,  R.  W.  (1973).  Biological 
Containment  Facility  for  Studing  Infectious 
Disease.  Appl.  Microbiol.  26-239-243. 

[18)  Runlde,  R.  S..  and  G.  B.  Phillips  (1969). 
Microbial  Containment  Control  Facilities. 
Van  Nostrand  Reinhold,  New  York. 

[19)  Chatigny,  M.  A.,  and  D.  1.  Clinger 
(1969).  Contamination  Control  in 
Aerobiology.  In  R.  L.  Dimmick  and  A.  B. 

Akers  (eds.).  An  Introduction  to  Experimental 
Aerobiology.  John  Wiley  & Sons,  New  York, 
pp.  194-263. 

[19A)  Horsfall,  F.  L.,  Jr.,  and  J.  H.  Baner 
(1940).  Individual  Isolation  of  Infected 
Animals  in  a Single  Room.  J.  Bact.  40.  569- 
580. 

[20)  Biological  safety  cabinets  referred  to  in 
this  section  are  classified  as  Class  I,  Class  II, 
or  Class  III  cabinets.  A Class  / is  a ventilated 
cabinet  for  personnel  protection  having  an 
inward  flow  of  air  away  from  the  operator. 
The  exhaust  air  from  this  cabinet  is  filtered 
through  a high-efficiency  particulate  air 
(HEPA)  filter.  This  cabinet  is  used  in  three 
operational  modes;  (1)  With  a full-width  open 
front,  (2)  with  an  installed  front  closure  panel 
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(having  four  8-inch  diameter  openings) 
without  gloves,  and  (3)  with  an  installed  front 
closure  panel  equipped  with  arm-length 
rubber  gloves,  llte  face  velocity  of  the 
inward  flow  of  air  through  the  full-width  open 
front  is  75  feet  per  minute  or  greater.  A C/osa 
//cabinet  is  a ventilated  cabinet  for 
personnel  and  product  protection  having  an 
open  front  with  Inward  air  flow  for  personnel 
protection,  and  HEPA  filtered  mass 
recirculated  air  flow  for  product  protection. 
The  cabinet  exhaust  air  is  filtered  through  a 
HEPA  Alter.  The  face  velocity  of  the  inward 
flow  of  air  through  the  full-width  open  front  is 
75  feet  per  minute  or  greater.  Desi^  and 
performance  speciflcations  for  C/oss  // 
cabinets  have  been  adopted  by  the  National 
Sanitation  Foundation.  Ann  Arbor.  Michigan. 
A Class  III  cabinet  is  a closed-front 
ventilated  cabinet  of  gas-tight  construction 
which  provides  the  highest  level  of  personnel 
protection  of  all  biohazard  safety  cabinets. 
The  Interior  of  the  cabinet  is  protected  from 
contaiminants  exterior  to  the  cabinet.  The 
cabinet  is  fltted  %vith  arm-length  rubber 
gloves  and  is  operated  under  a negative 
pressure  of  at  least  0.5  Inches  water  gauge. 

All  supply  air  is  Altered  through  HEPA  Alters. 
Exhaust  air  is  Altered  through  two  HEPA 
Altars  or  one  HEPA  Alter  and  incinerator 
before  discharged  to  the  outside  environment 
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International  Committee  on  Taxonomy  of 
Viruses:  GassiAcation  and  Nomenclature  of 
Viruses.  R.  E.  F Matthews.  Ed.  Intervirology 
12  (129-206)  1070.  (As  noted  in  the  Prohibition 
Section,  the  use  of  viruses  classiAed(l)  as 
Gass  4 or  5 is  prohibited.) 

(27)  The  cONA  copy  of  the  viral  mRNA 
must  be  >90%  pure:  otherwise  as  for  shotgun 
experiments  with  eukaryotic  cellular  DNA. 

[37A)  For  the  purpose  of  these  Guidelines, 
viruses  of  the  families  Papovaviridae, 
Adenoviridae,  and  Herpetoviridae  (38) 
should  be  considered  as  "transforming” 
viruses.  While  only  certain  of  these  viruses 
have  been  associated  with  cell 
transformation  in  vivo  or  in  vitro,  it  seems 
prudent  to  consider  all  members  to  be 
potentially  capable  of  transformation.  In 
addition,  those  viruses  of  the  family 
Poxviridae  that  produce  proliferative 
responses — i.e..  myxoma,  rabbit  and  squirrel 
Abroma,  and  Yaba  viruses — should  be 
considered  as  “transforming." 

(20)  >00%  pure  (i.e..  less  than  1%  of  the 
DNA  consists  of  intact  viral  aenomes): 
otherwise  as  for  whole  genomes. 

(29)  The  viruses  have  been  classiAed  by 
NCI  as  "moderate-risk  oncogenic  viruses." 

See  "Laboratory  Safety  Monograph — A 
Supplement  to  the  NIH  Guidelines  for 
Recombinant  DNA  Research"  for 
recommendations  on  handling  the  viruses 
themselves. 

[40]  (Deleted) 

(4/)  The  DNA  preparation  is  deAned  as 
"purified"  if  the  desired  DNA  represents  at 
least  99%  (w/w)  of  the  total  DNA  in  the 
preparation,  provided  that  it  was  veriAed  by 
more  than  one  procedure. 


(42)  The  lowering  of  the  containment  level 
when  this  degree  of  puriAcation  has  been 
obtained  is  based  on  the  fact  that  the  total 
number  of  clones  that  must  be  examined  to 
obtain  the  desired  clone  is  markedly  reduced. 
Thus,  the  probability  of  cloning  a harmful 
gene  could,  for  example,  be  reduced  by  more 
than  10*-fold  when  a nonrepetitive  gene  from 
mammals  was  being  sought.  Furthermore,  the 
level  of  purity  speciAed  here  makes  it  easier 
to  establish  that  the  desired  DNA  does  not 
contain  harmful  genes. 

(42)  This  is  not  permitted,  of  course,  if  it 
fulls  under  any  of  the  Prohibitions  of  Section 
1-D.  Of  particular  concern  here  is  prohibition 
l-D-5,  i.e.,  "Deliberate  transfer  of  a drug 
resistance  trait  to  micro-organisms  that  are 
not  known  to  acquire  it  naturally  if  such 
acquisition  could  compromise  the  use  of  a 
drug  to  control  disease  agents  in  human  or 
veterinary  medicine  or  agriculture." 

(44)  Because  this  work  will  be  done  almost 
exclusively  in  tissue  culture  cells,  which  have 
no  capacity  for  propagation  outside  the 
laboratory,  the  primary  focus  for  containment 
is  the  vector.  It  should  be  pointed  out  that 
risk  of  laboratory-acquired  infection  as  a 
consequence  of  tissue  culture  manipulation  is 
very  low.  Given  good  microbiological 
practices,  the  most  likely  mode  of  escape  of 
recombinant  DNAs  from  a physically 
contained  laboratory  is  carriage  by  an 
Infected  human.  Thus  the  vector  with  an 
inserted  DNA  segment  should  have  little  or 
no  ability  to  replicate  or  spread  in  humans. 

For  use  as  a vector  in  a vertebrate  host  cell 
system,  an  animal  viral  DNA  molecule  should 
display  the  following  properties; 

(i)  It  should  not  consist  of  the  whole 
genome  of  any  agent  that  is  infectious  for 
humans  or  that  replicates  to  a signiAcant 
extent  in  human  cells  in  tissue  culture.  If  the 
recombinant  molecule  is  used  to  transform 
nonpermissive  cells  (i.e.,  cells  which  do  not 
produce  infectious  virus  particles),  this  is  not 
a requirement. 

(ii)  It  should  be  derived  from  a virus  whose 
epidemiological  behavior  and  host  range  are 
well  understood. 

(iii)  In  permissive  cells,  it  should  be 
defective  when  carrying  an  inserted  DNA 
segment  (i.e..  propagation  of  the  recombinant 
DNA  as  a virus  must  be  dependent  upon  the 
presence  of  a complementing  helper  genome). 
In  almost  all  cases  this  condition  would  be 
achieved  automatically  by  the  manipulations 
used  to  construct  and  propagate  the 
recombinants.  In  addition,  the  amount  of 
DNA  encapsidated  in  the  particles  of  most 
animal  viruses  is  deAned  within  fairly  close 
limits.  The  insertion  of  sizable  foreign  DNA 
sequences,  therefore,  generally  demands  a 
compensatory  deletion  of  viral  sequences.  It 
may  be  possible  to  introduce  very  short 
insertions  (50-100  base  pairs)  without 
rendering  the  viral  vector  defective.  In  such  a 
situation,  the  requirement  that  the  viral 
vector  be  defective  is  not  necessary,  except 
in  those  cases  in  which  the  inserted  DNA 
encodes  a biologically  active  polypeptide. 

It  is  desired  but  not  required  that  the 
functional  anatomy  of  the  vector  be  known — 
that  is.  fL-re  sLogld  be  a clear  idea  of  the 
location  within  the  molecule  of; 
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(i)  The  sites  at  which  DNA  synthesis 
originates  and  terminates, 

(ii)  The  sites  that  are  cleaved  by  restriction 
endonucleases  and 

(Hi)  The  template  regions  for  the  major 
gene  product. 

If  possible  the  helper  virus  genome  should; 

(i)  Be  integrated  into  the  genome  of  a stable 
line  of  host  cells  (a  situation  that  would 
effectively  limit  the  growth  of  the  vector 
recombinant  to  such  cell  lines)  or 

(ii)  Consist  of  a defective  genome,  or  an 
appropriate  conditional  lethal  mutant  virus, 
making  vector  and  helper  dependent  upon 
each  other  for  propagation. 

However  neither  of  these  stipulations  is  a 
requirement. 

[45]  Review  by  NIH  on  a case-by-case 
basis  means  that  NIH  must  review  and  set 
appropriate  containment  conditions  before 
the  work  may  be  undertaken.  NIH  actions  in 
such  case-by-case  reviews  will  be  published 
in  the  Recombinant  DNA  Technical  Bulletin. 

[46]  Provided  the  inserted  DNA  sequences 
are  not  derived  from  eukaryotic,  viruses.  In 
the  latter  case,  such  experiments  will  be 
evaluated  on  a case-by-case  basis. 

[47]  v99%  pure;  otherwise  as  for  shotgun 
experiments. 

[48]  A USD  A permit,  required  for  import 
and  interstate  transport  of  pathogens,  may  be 
obtained  from  the  Animal  and  Plant  Health 
Inspection  Service,  USDA,  Federal  Building, 
Hyattsville,  MD  20782. 

[49]  A subset  of  non-con)  ugative  plasmid 
vectors  are  also  poorly  mobilizable  (e.g., 
pBR322.  pBR313).  Where  practical,  these 
vectors  should  be  employed. 

[50]  i.e.,  the  total  of  all  genomes  within  a 
Family  shall  not  exceed  two-thirds  of  the 
genome. 

VI.  Voluntary  Compliance 

VI-A.  Basic  Policy.  Individuals, 
corporations,  and  institutions  not 
otherwise  covered  by  the  Guidelines  are 
encouraged  to  do  so  by  following  the 
standards  and  procedures  set  forth  in 
Parts  I-IV  or  the  Guidelines.  In  order  to 
simplify  discussion,  references  hereafter 
to  “institutions”  are  intended  to 
encompass  corporations,  and 
individuals  who  have  no  organizational 
affiliation.  For  purposes  of  complying 
with  the  Guidelines,  an  individual 
intending  to  carry  out  research  involving 
recombinant  DNA  is  encouraged  to 
affiliate  with  an  institution  that  has  an 
Institutional  Biosafety  Committee 
approved  under  the  Guidelines. 

Since  commercial  organizations  have 
special  concerns,  such  as  protection  of 
proprietary  data,  some  modifications 
and  explanations  of  the  procedures  in 
Parts  I-IV  are  provided  below,  in  order 
to  address  these  concerns. 

Vl-B.  IBC  Approval.  The  NIH  Office 
of  Recombinant  DNA  Activities  (ORDA) 
will  review  the  membership  of  an 
institution’s  Institutional  Biosafety 
Committee  (IBC)  and,  where  it  finds  the 
IBC  meets  the  requirements  set  forth  in 


Section  IV-D-2,  will  give  its  approval  to 
the  IBC  membership. 

It  should  be  emphasized  that 
employment  of  ?in  IBC  member  solely 
for  purposes  of  membership  on  the  IBC 
does  not  itself  make  the  member  an 
institutionally  affiliated  member  for 
purposes  of  Section  IV-D-2-a. 

F,xcept  for  the  unaffiliated  members,  a 
member  of  an  IBC  for  an  institution  not 
otherwise  covered  by  the  Guidelines 
may  participate  in  the  review  and 
approval  of  a project  in  which  the 
member  has  a direct  financial  interest, 
so  long  as  the  member  has  not  been  and 
does  not  expect  to  be  engaged  in  the 
project.  Section  IV-D-2-d  is  modified  to 
that  extent  for  purposes  of  these 
institutions. 

VI-C.  [Deleted] 

VI-D.  Certification  of  Host-  Vector 
Systems.  A host-vector  system  may  be 
proposed  for  certification  by  the 
Director,  NIH,  in  accordance  with  the 
procedures  set  forth  in  Section  II-D-2-a. 

Institutions  not  otherwise  covered  by 
the  Guidelines  will  not  be  subject  to 
Section  II-D-3  by  complying  with  these 
procedures. 

In  order  to  ensure  protection  for 
proprietary  data,  any  public  notice 
regarding  a host-vector  system  which  is 
designated  by  the  institution  as 
proprietary  under  Section  VI-F-1  will  be 
issued  only  after  consultation  with  the 
institution  as  to  the  content  of  the 
notice. 

VI-E.  Requests  for  Exceptions, 
Exemptions,  Approvals.  Requests  for 
exceptions  from  prohibitions, 
exemptions,  or  other  approvals  required 
by  the  Guidelines  should  be  requested 
by  following  the  procedures  set  forth  m 
the  appropriate  sections  in  Parts  I-IV  of 
the  Guidelines. 

In  order  to  ensure  protection  for 
proprietary  data,  any  public  notice 
regarding  a request  for  an  exception, 
exemption,  or  other  approval  which  is 
designated  by  the  institution  as 
proprietary  under  Section  VI-F-1  will  be 
issued  only  after  consultation  with  the 
institution  as  to  the  content  of  the 
notice. 

VI-F  Protection  of  Proprietary  Data. 
In  general,  the  Freedom  of  Information 
Act  requires  Federal  agencies  to  make 
their  records  available  to  the  public 
upon  request.  However,  this  requirement 
does  not  apply  to,  among  other  things, 
“trade  secrets  and  commercial  and 
financial  information  obtained  from  a 
person  and  privileged  or  confidential.” 

18  U.S.C.  1905,  in  turn  makes  it  a crime 
for  an  officer  or  employee  of  the  United 
States  or  any  Federal  department  or 
agency  to  publish,  divulge,  disclose,  or 
make  known  “in  any  manner  or  to  any 
extent  not  authorized  by  law  any 


information  coming  to  him  in  the  course 
of  his  employment  or  official  duties  or 
by  reason  of  any  examination  or 
investigation  made  by  or  return,  report 
or  record  made  to  or  filed  with,  such 
department  or  agency  or  officer  of 
employee  thereof,  which  information 
concerns  or  relates  to  the  trade  secrets, 
(or  processes  * * * of  any  person,  firm, 
partnership  corporation,  or 
association,”  This  provision  applies  to 
all  employees  of  the  Federal 
Government,  including  special 
Government  employees.  Members  of  the 
Recombinant  DNA  Advisory  Committee 
are  “special  Government  employees." 

VI-F-1.  In  submitting  information  to 
NIH  for  purposes  of  complying 
voluntarily  with  the  Guidelines,  an 
institution  may  designate  those  items  of 
information  which  the  institution 
believes  constitute  trade  secrets  or 
privileged  or  confidential  commercial  or 
financial  information. 

Vl-F-2.  If  NIH  receives  a request 
under  the  Freedom  of  Information  Act 
for  information  so  designated,  NIH  will 
promptly  contact  the  institution  to 
secure  its  views  as  to  whether  the 
information  (or  some  portion)  should  be 
released. 

V- F-3  If  the  NIH  decides  to  release 
this  information  lor  some  portion)  in 
response  to  a Freedom  of  Information 
request  or  otherwise,  the  institution  will 
be  advised;  and  the  actual  release  will 
not  be  made  until  the  expiration  of  15 
days  after  the  institution  is  so  advised, 
except  to  the  extent  that  earlier  release, 
in  the  judgement  of  the  Director,  NIH,  is 
necessary  to  protect  against  an 
imminent  hazard  to  the  public  or  the 
environment. 

VI- F-4.  Projects  should  be  registered 
in  accordance  with  procedures  specified 
in  the  Administrative  Practices 
Supplement.  The  following  information 
will  usually  be  considered  publicly 
available  information,  consistent  with 
the  need  to  protect  proprietary  data: 

a.  The  names  of  the  institution  and 
principal  investigator. 

b.  The  location  where  the  experiments 
will  be  performed. 

c.  The  host-vector  system. 

d.  the  source  of  the  DNA. 

e.  The  level  of  physical  containment. 

VI-F-5-a.  Any  institution  not 

otherwise  covered  by  the  Guidelines, 
which  is  considering  submission  of  data 
or  information  voluntarily  to  NIH,  may 
request  presubmission  review  of  the 
records  involved  to  determine  whether, 
if  the  records  are  submitted,  NIH  will  or 
will  not  make  part  or  all  of  the  records 
available  upon  request  under  the 
Freedom  of  Information  Act. 
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Vl-F-6-b.  A request  for 
presubmisaion  re^ew  should  be 
submitted  to  OROA.  along  with  the 
records  involved.  These  records  must  be 
clearly  marked  as  being  the  property  of 
the  institution,  on  loan  to  NIH  solely  for 
the  purpose  of  making  a determination 
under  the  Freedom  of  Information  Act 
ORDA  will  then  seek  a determination 
from  the  HEW  Freedom  of  Information 
Officer,  the  responsible  official  under 
HEW  regulations  (45  CFR  Part  5],  as  to 
whether  the  records  Involved  (or  some 
portion)  are  or  are  not  available  to 
members  of  the  public  under  the 
Freedom  of  Information  Act  Pending 
such  a determination,  the  records  will 
be  kept  separate  from  ORDA  flies,  will 
be  considered  records  of  the  institution 
and  not  ORDA.  and  will  not  be  received 
as  part  of  ORDA  files.  No  copies  will  be 
made  of  the  records. 

V1-F-5-C.  ORDA  will  Inform  the 
Institution  of  the  HEW  Freedom  of 
Information  Officer's  determination  and 
follow  the  institution's  instructions  as  to 
where  some  or  all  of  the  records 
involved  are  to  be  returned  to  the 
Institution  or  to  become  a part  of  ORDA 
files.  If  the  Institution  Instructs  ORDA  to 
return  the  records,  no  copies  or 
summaries  of  the  records  will  be  made 
or  retained  by  HEW,  NIH  or  ORDA. 

Vl-F-6-d.  The  HEW  Freedom  of 
Information  Officer's  determination  will 
represent  the  offidal's  judgment  as  of 
the  time  of  the  determination,  as  to 
whether  the  records  involved  (or  some 
portion)  would  be  exempt  from 
disclosure  under  the  Freedom  of 
Information  Act  if  at  the  time  of  the 
determination  the  records  were  in 
ORDA  files  and  a request  were  received 
from  them  under  the  Act 

Appendix  A of  Annex  E. — Exemptloos 
Un^r  I-E-4 

Section  I-E-4  states  that  exempt  from 
these  Guidelines  are  ‘'certain  specified 
recombinant  DNA  molecules  that 
consist  entirely  of  DNA  segments  from 
different  species  that  exchange  DNA  by 
known  physiological  processes,  though 
one  or  more  of  the  segments  may  be  a 
synthetic  equivalent  A list  of  such 
exchangers  will  be  prepared  and 
periodically  revised  by  the  Director, 

NIH.  with  advice  of  the  Recombinant 
DNA  Advisory  Committee,  after 
appropriate  notice  and  opportunity  for 
public  comment  (see  Section  IV-E^l-b- 
(1)-(d).)  Certain  classes  are  exempt  as  of 
publication  of  these  Revised  Guidelines. 
The  list  is  in  Appendix  A.” 

Under  exemption  I-E-4  of  these 
revised  Guidelines  are  recombinant 
DNA  molecules  that  are  (1)  composed 


entirely  of  DNA  segments  from  one  or 
more  of  the  organisms  within  a sublist 
and  (2)  to  be  propagated  in  any  of  the 
organisms  within  a sublist. 
(Classification  of  Bergey'$  Manual  of 
Detenninativa  Bacteriology,  eighth 
edition.  R.E.  Buchanan  and  N.B. 
Gibbons,  editors.  Williams  and  Wilkins 
Company:  Baltimore.  1974.) 

Subliat  A 

1.  Genus  EtcharichJc 
1 Genus  Shigal/a 

3.  Genus  Salmonella  (Including  Arizona] 

4.  Genus  Enterobocter 

3.  Genus  Citmbacter  (including  Levinaa) 
a Genus  Klebeiella 
7.  Genus  Erwinia 

a Pteudomonoz  oeruginoea,  Pteudomonaz 
puUda  and  zeudomonaz  Puormcenz 

0.  Serratia  marceecenz 

Subhzt  B 

1.  Bacilluz  zubliliz 

2.  Bacilluz  Uchenifomiz 
a Bacilluz  pumiluz 

a Bacilluz  globigli 
a Bacilluz  niger 
a Bacilluz  nalo 
7.  Bacilluz  amyloliquefocienz 
0 Bacilluz  alemmue 

Sublizt  C 

1.  Streptomycez  aureofocienz 

2.  Slreptomycez  rimozuz 
a Streptomycee  coelicolor 

Sublizt  D 

1.  Streptomycez  grizeuz 
a Streptomycee  cyaneuz 

3.  Streptomycee  venezueloe 

Sublizt  E 

One  way  transfer  at  Streptococcuz  mutanz 
at  Streptococcuz  loctiz  DNA  into 
Streptococcuz  zanguiz. 

Sublizt  P 

1.  Streptococcuz  zanguiz 
a Streptococcuz  pneumoniae 

3.  Streptococcuz  foecoliz 

4.  Streptococcuz  pyogenee 

Appendix  B of  Annex  E. — Clasaiflcatioa 
of  Microorganisms  on  the  Basis  of 
Haxard 

I.  Clazzificatlon  of  Etiologic  Agents  on 
the  Basis  of  Hazard  (1) 

A dess  1 Agents 

All  bacterial,  parasitic  fungal,  viral, 
rickattslal.  and  chlamydial  agents  not 
Included  In  higher  classes. 

B.  Oess  2 Agents 

7.  Bacterial  Agents 

Actinobocilluz — ell  species  except  A.  mallei, 
which  Is  In  Gass  3 
Arizona  hinzhawii — all  serotypes 
Bacilluz  anthraciz 
Bordetella — all  specie* 


Bonelia  recurrenliz.  B.  vincenti 
Clostridium  botulinum.  Cl.  chauvoel.  Cl. 
hoemolytlcum.  Cl.  hiztolytlcum.  Cl.  novyi. 
Cl.  zepticum.  Cl.  tetani 
Corynebocterium  diptherim,  C equi,  C. 
haemolyticum,  C pzeudotuberculoetz,  C 
pyogenes,  C renale 

Diplococcuz  (Streptococcuz)  pneumoniae 
E^ipelothrix  inzidioea 
Escherichia  co//— all  enleropathogenic 
serotypes 

Haemophilus  ducreyi  H.  inPuenzae 
Herellae  vaginicola 

Klebsiella — ell  species  and  all  serotypes 
Leptospira  Interrogans— m\\  serotypes 
Ltsterro— all  species 
Mima  polymorpha 
Moraxello—eW  species 
Mycobacteria — all  species  except  those 
listed  In  Gass  3 

Mycoplasma — all  species  except 
Mycoplasma  mycoidee  and  Mycoplasma 
agalocUoe.  which  are  in  Gass  8 
Neisseria  gonorrhoeae,  N.  meningitidis 
Pozteurello — oil  spedos  except  those  listed  in 
Gass  3 

Salmonella— eti  species  and  all  serotypes 
Shigella — all  specias  and  all  serotypes 
Sphaerophoruz  necrophoruz 
Staphylococcus  aureus 
Streptobocilluz  moniliformis 
Streptococcuz  pyogenes 
Treponema  caroteum,  T,  pallidum,  and  T, 
pertenue 

Vibrio  fetus.  V.  comma,  including  biolype  B1 
Tor.  and  V.  parahemolyticus 

a Fungal  Agents 

* ‘Actlnomycetez  (Including  Nocardia  spedes 
and  AcUnomycee  species  and  Arochnia 
propionica) 

Bioztomycez  dermatitldiz 
Cryptococcuz  neoformanz 
Paracoccidioides  brazUieniz 

X Parasitic  Agents 
Endomoeba  histolytica 
Leizhmania  zp. 

Noegieria  gruberi 
Toxoplasma  gondii 
Toxocara  caniz 
Trichinelh  spiralis 
Trypanosoma  cruzl 

4.  Viral  Rickettsial,  and  Chlamydial  Agents 

Adenov/ruses— human— all  types 

Cache  Valley  virus 

Coxzackie  A and  B viruses 

Cytomegalo  viruses 

Echoviruzez — all  types. 

Encephalomyocarditiz  virus  (EMC) 

Flanders  virus 
Hart  Park  virus 

Hepotitiz-azzociated  antigen  material 
Herpes  viruses— except  Herpesvirus  zimiae 
(Monkey  B virus)  which  Is  in  Gass  4 
Coroma  viruses 

Influenza  viruses — all  types  except  A/PR8/ 
34.  which  is  in  Class  1 
Langat  virus 

Lymphogranuloma  venereum  agent 
.Measles  virus 
Mumps  virus 
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Parainfluenza  virus — all  types  except 
Parainfluenza  virus  3,  SF4  strain,  which  is 
in  Class  1 

Polioviruses — all  types,  wild  and  attenuated 
Poxviruses — all  types  except  Alastrim, 
Smallpox,  Monkey  pox,  and  Whitepox, 
which  depending  on  experiments,  are  in 
Class  3 or  Class  4 

Rabies  virus — all  strains  except  Rabies  street 
virus,  which  should  be  classified  in  Class  3 
when  inoculated  into  carnivores 
Reoviruses — all  types 
Respiratory  syncytial  virus 
Rhinoviruses — all  types 
Rubella  virus 

Simian  viruses — all  types  except  Herpesvirus 
sirniae  (Monkey  B virus)  and  Marburg 
virus,  which  are  in  Class  4 
Sindbis  virus 
Tensaw  virus 
Turlock  virus 
Vaccinia  virus 
Varicella  virus 
Vole  rickettsia 

Yellow  fever  virus,  17D  vaccine  strain 

C.  Class  3 Agents 

1.  Bacterial  Agents 
Actinobacillus  mallei* 

Bartonella — all  species 
Brucella — all  species 
Francisella  tularensis 
Mycobacterium  avium,  M.  bovis,  M. 

tuberculosis 

Pasteurella  muitocide  type  B ("buffalo”  and 
other  foreign  virulent  strains*) 

Pseudomonas  pseudomallei* 
yersenio  postis 

2.  Fungal  Agents 
Coccidioides  immitis 
Histoplasma  capsulatum 
Histoplasma  capsulatum  var.  duboisii 

3.  Parasitic  Agents 
Schistosoma  mansoni 

4.  Viral,  Rickettsial,  and  Chlamydial  Agents 
*** Alastrim,  Smallpox,  Monkey  pox,  and 

Whitepox,  when  used  in  vitro 
Arboviruses — all  strains. except  those  in 
Classes  2 and  4 (Arboviruses  indigenous  to 
the  United  States  are  in  Class  3,  except 
those  listed  in  Class  2.  West  Nile  and 
Semliki  Forest  viruses  may  be  classi6ed  up 
or  down,  depending  on  the  conditions  of 
use  and  geographical  location  of  the 
laboratory.) 

Dengue  virus,  when  used  for  transmission  or 
animal  inoculation  experiments 
Lymphocytic  choriomeningitis  virus  (LCM) 
Psittacosis-Ornithosis-Trachoma  group  of 
agents 

Rabies  street  virus,  when  used  in 
inoculations  of  carnivores  (See  Class  2) 
Rickettsia — all  species  except  Vole  rickettsia 
when  used  for  transmission  or  animal 
inoculation  experiments 
Vesicular  stomatitis  virus  * 

Yeliow  fever  virus — wild,  when  used  in  vitro 


D.  Class  4 Agents 

I.  Bacterial  Agents 
None 

3.  Fungal  Agents 
None 

3.  Parasitic  Agents 
None 

Viral,  Rickettsial,  and  Chlamydial  Agents 
* * * Alastrim.  Smallpox,  Monkey  pox.  and 
Whitepox,  when  used  for  transmission  or 
animal  inoculation  experiments 
Hemorrhagic  fever  agents,  including  Crimean 
hemorrhagic  fever,  (Congo),  Junin,  and 
Machupo  viruses,  and  others  as  yet 
undefined 

Herpesvirus  sirniae  (Monkey  B virus) 

Lassa  virus 
Marburg  virus 

Tick-borne  encephalitis  vims  complex, 
including  Russian  spring-summer 
encephalitis,  Kyasanur  forest  disease, 
Omsk  hemorrhagic  fever,  and  Central 
European  encephalitis  vimses 
Venezuelan  equine  encephalitis  virus, 
epidemic  strains,  when  used  for 
transmission  or  animal  inoculation 
experiments 

Yellow  fever  vims — wild,  when  used  for 
transmission  or  animal  inoculation 
experiments 

II.  Classification  of  Oncogenic  Viruses 
on  the  Basis  of  Potential  Hazard  (2) 

A.  Low-Risk  Oncogenic  Viruses 
Rous  Sarcoma 

SV-10 

CELO 

Ad7-SV40 

Polyoma 

Bovine  papilloma 
Rat  mammary  tumor 
Avian  Leukosis 
Murine  Leukemia 
Murine  Sarcoma 
Mouse  mammary  tumor 
Rat  Leukemia 
Hamster  Leukemia 
Bovine  Leukemia 
Dog  Sarcoma 

Mason-Pfizer  Monkey  Virus 
Marek’s 

Guinea  Pig  Herpes 
Lucke  (Frog) 

Adenovirus 
Shope  Fibroma 
Shope  Papilloma 

B.  Moderate-Risk  Oncogenic  Viruses 
Ad2-SV40 

FeLV 

HV  Saimiri 

EBV 

SSV-1 

GaLV 

HV  ateles 

Yaba 

FeSV 


III.  Animal  Pathogens  (3) 

A.  Animal  disease  organisms  which  are 
forbidden  entry  into  the  United  States  by  Law 
(CDC  Class  5 agents) 

1.  Foot  and  mouth  disease  virus 

B.  Animal  disease  organisms  and  vectors 
which  are  forbidfden  entry  into  the  United 
States  by  USDA  Policy  (CDC  Class  5 Agents) 

African  horse  sickness  virus 
African  swine  fever  virus 
Besnoitia  besnoiti 
Borna  disease  virus 
Bovine  infectious  petechial  fever 
Camel  pox  virus 
Ephemeral  fever  virus 
Fowl  plague  virus 
Goat  pox  virus 
Hog  cholera  virus 
Louping  ill  virus 
Lumpy  skin  disease  virus 
Nairobi  sheep  disease  virus 
Newcastle  disease  virus  (Asiatic  strains) 
Mycoplasma  mycoides  (contagious  bovine 
pleuropneumonia) 

Mycoplasma  agalactiae  (contagious  agalactia 
of  sheep) 

Rickettsia  ruminatium  (heart  water) 

Rift  valley  fever  virus 
Rhinderpest  virus 
Sheep  pox  virus 
Swine  vesicular  disease  virus 
Teschen  disease  virus 
Trypanosoma  vivax  (Nagana) 

Trypanosoma  evansi 
Theileria  parva  (East  Goast  fever) 

Theileria  annulata 
Theileria  lawrencei 
Theileria  bovis 
Theileria  hirci 
Vesicular  exanthema  virus 
Wesselsbron  disease  virus 
Zyonema 

Footnotes  and  References  of  Appendix  B 
*A  USDA  permit,  required  for  import  and 
interstate  commerce  of  pathogens,  may  be 
obtained  from  the  Animal  and  Plant  Health 
Inspection  Service,  USDA,  Federal  Building, 
Hyattsville,  MD.  20782. 

**  Since  the  publication  of  the  classification 
in  1974  [1],  the  Actinomycetes  have  been 
reclassiOed  as  bacterial  rather  than  fungal 
agents. 

***A11  activities,  including  storage  of 
variola  and  whitepox  are  restricted  to  the 
single  national  facility  (World  Health 
Organization  (WHO)  Collaborating  Center 
for  Smallpox  Research,  Center  for  Disease 
Control,  in  Atlanta). 

(7)  Classification  ofEtiologic  Agents  on  the 
Basis  of  Hazard.  (4th  Edition,  July  1974).  U.S. 
Department  of  Health,  Education  and 
Welfare,  Public  Health  Service,  Center  for 
Disease  Control,  Office  of  Biosafety,  Atlanta, 
Georgia  30333. 

[2]  National  Cancer  Institute  Safety 
Standards  for  Research  Involving  Oncogenic 
Vimses  (October  1974).  U.S.  Department  of 
Health,  Education,  and  Welfare  Publication 
No.  (NIH)  75-790 

(.?)  U.S.  Department  of  Agriculture,  Animal 
and  Plant  Health  Inspection  Service. 
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Appendix  C of  Annex  E. — Exemptions 
under  1-E-^ 

Section  I-E-5  states  that  exempt  from 
these  Guidelines  are  "Other  classes  of 
recombinant  DNA  molecules,  if  the 
Director,  NIH.  with  advice  of  the 
Recombinant  DNA  Advisory  Committee, 
after  appropnate  notice  and  opportunity 
for  public  comment,  finds  that  they  do 
not  present  a significant  risk  to  health  or 
the  environment.  (See  Section  IV-E-1- 
b-(lHd).)  Certain  classes  are  exempt  as 
of  publication  of  these  Revised 
Guidelines.” 

The  following  classes  of  experiments 
are  exempt  under  Section  1-E^  of  the 
Guidelines; 

1.  Recombinant  DNAs  in  Tissue 
Culture. 

Recombinant  DNA  molecules  derived 
entirely  from  non-viral  components  (that 
is.  no  component  is  derived  &om  a 
eukaryotic  virus),  that  are  propagated 
and  maintained  in  cells  in  tissue  culture 
are  exempt  from  these  Guidelines  with 
the  exceptions  listed  below. 

Exceptions. 

Experiments  described  in  Sections  1- 
D-1  to  I-D-5  as  being  prohibited. 

Experiments  involving  DNA  from 
Class  3 organisms  (1]  or  cells  known  to 
be  infected  with  these  agents,  or  any 
recombinant  DNA  molecules  which 
Increase  the  virulence  and  host-range  of 
a plant  pathogen  beyond  that  which 
occurs  by  natural  genetic  exchange.  (See 
Section  IIl-O-l.) 

Experiments  involving  the  deliberate 
introduction  of  genes  coding  for  the 
biosynthesis  of  toxins  potent  for 
vertebrates.  (See  Appendix  G.) 

2.  Experiments  Involving  E coli  K-12 
host-vector  systems. 

Experiments  which  use  E.  coli  K-12 
host-vector  systems,  with  the  exception 
of  those  experiments  listed  below,  are 
exempt  from  these  Guidelines  provided 
that  (a)  the  E.  coli  host  shall  not  contain 
conjugation  proficient  plasmids  or 
generalized  transducing  phages,  and  (b) 
lambda  or  lambdoid  or  Ff 
bacteriophages  or  nonconjugative 
plasmids  (49|  shall  be  used  as  vectors. 
However,  experiments  involving  the 
insertion  into  E.  coli  K-12  of  DNA  from 
prokaryotes  that  exchange  genetic 
information  [35]  with  E.  coli  may  be 
perforfned  with  any  E.  coli  K-12  vector 
(e  g.,  conjugative  plasmid).  When  a 
nonconjugative  vector  is  used,  the  E. 
coll  K-12  host  may  contain  conjugation- 
proHcient  plasmids  either  autonomous 
or  integrated,  or  generalized  transducing 
phages. 

For  these  exempt  experiments.  Pi 
physical  containment  conditions  are 
recommended. 

Exceptions. 


Experiments  described  in  Sections  I- 
D-1  to  I-D-5  as  being  prohibited. 

Experiments  involving  DNA  from 
Class  3 organisms  [1]  or  from  cells 
known  to  be  infected  with  these  agents 
may  be  conducted  at  P3  containment. 
Lower  containment  levels  may  be 
specified  by  NIH.  (See  Section  IV-E-1- 
b^2)-(e).)  Experiments  in  this  category 
require  prior  IBC  review  and  approval. 

Experiments  which  increase  the 
virulence  and  host  range  of  a plant 
pathogen  beyond  that  which  occurs  by 
natural  genetic  exchange.  (See  Section 
UI-O-1.) 

Large-scale  experiments  (e  g.,  more 
than  10  liters  of  culture)  require  prior 
IfiC  review  and  approval. 

Experiments  involving  the  deliberate 
cloning  of  genes  coding  for  the 
biosynthesis  of  toxins  potent  for 
vertebrates.  (See  Appendix  G.) 

3.  Experiments  Involving 
Saccharomyces  cerevisiae  host-vector 
systems. 

Experiments  which  use 
Saccharomyces  cerevisiae  host-vector 
systems,  with  the  exception  of 
experiments  listed  below,  are  exempt 
from  these  Guidelines  provided  that 
laboratory  strains  are  used. 

For  these  exempt  experiments.  Pi 
physical  containment  conditions  are 
recommended. 

Exceptions. 

Experiments  described  in  Sections  I- 
D-1  to  I-D-5  as  being  prohibited. 

Experiments  involving  GDC  Class  3 
organisms  [1]  or  cells  known  to  be 
Infected  %vith  these  agents,  or  any 
recombinant  DNA  molecules  which 
increase  the  virulence  and  host-range  of 
a plant  pathogen  beyond  that  which 
occurs  by  natural  genetic  exchange.  (See 
Section  IIl-O-l.) 

Large-scale  experiments  (e.g.,  more 
than  10  Uters  of  culture)  require  prior 
IBC  review  and  approval. 

Experiments  involving  the  deliberate 
cloning  of  genes  coding  for  the 
biosynthesis  of  toxins  potent  for 
vertebrates.  (See  Appendix  G.) 

4.  Experiments  Involving  Bacillus 
subtilis  host-vector  systems. 

Any  asporogenic  Bacillus  subtilis 
strain  which  does  not  revert  to  a 
sporeformer  with  a frequency  greater 
than  10* ’can  be  used  for  cloning  DNA 
from  any  nonprohibited  source,  with  the 
exception  of  those  experiments  listed 
below.  Indigenous  Bacillus  plasmids 
and  phages,  whose  host-range  does  not 
include  Bacillus  cereus  or  Bacillus 
anthracis,  may  be  used  as  vectors. 

For  these  exempt  experiments  Pi 
physical  containment  conditions  are 
recommended. 

Exceptions. 


Experiments  described  in  Section  I-D- 
1 to  I-D-5  as  being  prohibited. 

Experiments  involving  GDC  Class  3 
organisms  [1]  or  cells  known  to  be 
infected  with  these  agents,  or  any 
recombinant  DNA  molecules  which 
increase  the  virulence  and  host-range  of 
a plant  pathogen  beyond  that  which 
occurs  by  natural  genetic  exchange.  (See 
Section  IIl-O-l.) 

Large-scale  experiments  (e.g.,  more 
than  10  liters  of  culture)  require  prior 
IBC  review  and  approval. 

Experiments  involving  the  deliberate 
cloning  of  genes  coding  for  the 
biosynthesis  of  toxins  potent  for 
vertebrates.  (See  Appendix  G.) 

Appendix  D of  Annex  E. — HVl  and  HV2 
Host-Vector  Systems  Assigned 
Containment  Levels  as  Specified  in  the 
Subsections  of  Section  III-A 

As  noted  above  at  the  beginning  of 
Section  Ill-A,  certain  HVl  and  HV2 
host-vector  systems  are  assigned 
containment  levels  as  specified  in  the 
subsections  of  Section  III-A.  Those  so 
classified  as  of  publication  of  these 
Revised  Guidelines  are  listed  below. 

*HVl — The  following  specified  strains 
of  Neurospora  crassa  which  have  been 
modified  to  prevent  aerial  dispersion; 

(1)  ini  (inositolless)  strains  37102, 

37401,  46316.  64001  and  89601. 

(2)  csp-1  strain  UCLA37  and  csp-2 
strains  FS  590,  UCLAlOl  (these  are 
conidial  separation  mutants). 

(3)  eas  strain  UCLAlOl  (an  "easily 
weltable”  mutant). 

HVl — The  foWov/ing  Streptomyces 
species;  Streptomyces  coelicolor,  S. 
lividans,  S.  porvulus.  and  S.  griseus.  The 
following  are  accepted  as  vector 
components  of  certified  Streptomyces 
HVl  systems;  Streptomyces  plasmids 
SCP2.  SLPl.2,  pl)101,  actinophage  phi 
C31,  and  their  derivatives. 

Appendix  E of  Annex  E. — Actions 
Taken  Under  the  Guidelines 

As  noted  in  (he  subsections  of 
Sections  IV-E-l-b-(l)  and  IV-E-l-b-(2), 
the  Director,  NIH,  may  take  certain 
actions  with  regard  to  the  Guidelines 
after  consideration  by  the  RAC. 

Some  of  the  actions  taken  to  date 
include  the  following; 

1.  The  following  experiment  has  been 
approved:  The  cloning  in  B.  subtilis,  under  P2 
conditions,  of  DNA  derived  from 
Saccharomyces  cerevisiae  using  EK2  plasmid 


*Thei«  follow  Ihe  assigned  conlainmeni  levels  as 
specified  in  Ihe  subsectiona  of  Seclion  III-A  with 
one  exception.  This  exception  is  that  experiments 
involving  complete  genomes  of  eukaryotic  viruses 
will  require  P3  + HV1  or  P2  + HV2  rather  than  the 
levels  given  in  the  subscclinns  of  Section  III-A. 
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vectors  provided  that  an  HVl  B.  subtilis  host 
is  used. 

2.  Unmodified  laboratory  strains  of 
Neurospora  crassu  can  be  used  in  all 
experiments  for  which  HVl  N.  crassa 
systems  are  approved,  provided  that  only 
D.NA  from  Class  1 agents  is  used.  For  agents 
other  than  Class  1,  unmodified  laboratory 
strains  of  N.  crassa  can  be  used  in  all 
experiments  for  which  HVl  N.  crassa 
systems  are  approved,  provided  that  these 
are  carried  out  at  physical  containment  one 
level  higher  than  required  for  HVl.  However, 
if  P3  containment  is  specified  for  HVl  N. 
crassa,  this  level  is  considered  adequate  for 
unmodified  N.  crassa.  Care  must  be  exercised 
to  prevent  aerial  dispersal  of  macroconidia, 
in  accordance  with  good  laboratory  practice. 
Mutationally  modified  strains  of  N.  crassa 
specified  as  HVl  in  Appendix  D can  be  used 
in  all  experiments  for  which  HV2  N,  crassa 
systems  are  approved,  provided  that  only 
DNA  from  Class  1 agents  is  used. 

3.  P2  physical  containment  shall  be  used 
for  DNA  recombinants  produced  between 
members  of  the  Actinomycetes  group  except 
for  the  species  which  are  known  to  be 
pathogenic  for  man,  animals,  or  plants. 

4.  Cloned  desired  fragments  from  any  non- 
prohibited  source  may  be  transferred  into 
Agrobacterium  tumefaciens  containing  a Ti 
plasmid  (or  derivatives  thereof),  using  a 
nonconjugative  E.  co// plasmid  vector 
coupled  to  a fragment  of  the  Ti  plasmid  and/ 
or  the  origin  of  replication  of  an 
Agrobacterium  plasmid,  under  containment 
conditions  one  step  higher  than  would  be 
required  for  the  desired  DNA  in  HVl  systems 
(i.e.  one  step  higher  physical  containment 
than  that  specified  in  the  subsections  of 
Section  III-A).  However,  DNA  from  plants 
and  nonpathogenic  prokaryotes  may  be 
cloned  under  P2  containment  conditions:  and 
the  Saccharomyces  cerevisiae  alcohol 
dehydro-genase  1 gene  and  the  gene  coding 
for  the  maize  [Zea  mays)  seed  storage 
protein,  zein,  may  be  cloned  under  Pi 
conditions.  Transfer  into  plant  parts  or  cells 
in  culture  is  permitted  at  the  same 
containment  level  as  is  ued  for  the  cloning  in 
Agrobacterium  tumefaciens. 

5.  Bacillus  subtilis  strains  that  do  not  carry 
an  asporogenic  mutation  can  be  used  as  hosts 
specifically  for  the  cloning  of  DNA  derived 
from  E.  coli  K-12  and  Streptamyces 
coelicolor,  S.  aureofaciens,  S.  rimosus,  S. 
griseus,  S.  cyaneus,  and  s.  venezuelae.  using 
NIH-approved  Staphylococcus  aureau 
plasmids  as  vectors  under  P2  conditions. 

6.  Streptamyces  coelicolor.  S.  aue'-ofaciens. 
S.  rimosus,  S.  griseus.  S.  cyaneus,  and  S. 
venezuelae  can  be  used  as  hosts  for  the 
cloning  of  DNA  derived  from  B.  subtilis,  E. 
coli.  K-12.  or  from  S.  aureus  vectors  that 
have  been  approved  for  use  in  B.  subtilis 
under  P2  conditions,  using  as  vectors  any 
plasmid  indigenous  to  Streptamyces  species 
or  able  to  replicate  in  these  hosts  by  natural 
biological  mechanisms. 

7.  Certain  cloned  segments  of  Aiiaheno 
DNA  may  be  transferred  into  Klebsiella 
under  P2  physical  containment. 

8.  Permission  is  granted  to  clone  foot-and- 
mouth  disease  virus  in  the  EKlCV  host-vector 
system  consisting  of  E.  coliY.-\2.  and  the 
vector  pBR322,  all  work  to  be  done  at  the 
i’lumb  Island  Animal  Disease  Center. 


9.  Permission  is  granted  to  clone  the 
Exotoxin  A gene  of  Pseudomonas  aeruginosa 
under  Pi  -(-  EKl  conditions  in  Escherichia 
coli  K-12  and  under  Pi  conditions  in 
Pseudomonas  aeruginosa. 

10.  Permission  is  granted  to  return  to  the 
host  of  origin  Helminthosporanium  mttydis 
(race  O)  DNA  which  has  been  cloned  in  yeast 
strain  SHY2  using  the  hybrid  E.  coli — yeast 
plasmid  Ylp5.  The  cloned  DNA  may  be 
returned  to,  and  propagated  in, 
Helminthosporanium  maydis  at  the  P2  level 
of  physical  containment. 

11.  Permission  is  granted  to  return 
Schizophyllum  commune  DNA  (or  yeast 
DNA)  cloned  in  Saccharomyces  cerevisiae 
with  YR  or  2 mu  circle  vectors  to 
Schizophyllum  commune.  The  cloned  DNA 
may  be  returned  to,  and  propagated  in, 
Schizophyllum  commune  at  the  P2  level  of 
physical  containment. 

12.  Permission  is  granted  to  return 
Wangiella  dermatitidis  DNA  to  Wangiella 
dermatitidis  using  an  HV2  certified 
Saccharomyces /E.  coli  hybrid  vector.  The 
Wangiella  dermatitidis  may  be  propagated  at 
the  P3  level  of  physical  containment. 

13.  Certain  specified  clones  derived  from 
segments  of  the  Foot-and-Mouth  Disease 
Virus  may  be  transferred  from  Plum  Island 
Animal  Disease  Center  to  the  facilities  of 
Genetech,  Inc.,  of  South  San  Francisco, 
California.  Further  development  of  the  clones 
at  Genentech  has  been  approved  under  PI 
EKl  conditions. 

14.  Saccharomycopsis  Upolytica  may  be 
used  as  a host  for  transformation  with 
defined  Escherichia  coli/Saccharomyces 
cerevisiae  hybrid  plasmids  and  the  hybrid 
plasmids  may  be  used  for  cloning  S. 

Upolytica  DN.4  in  E.  coli  and  returning  the 
cloned  DNA  to  S.  Upolytica. 

15.  Conjugative  plasmids  or  transducing 
phages  may  be  employed  in  recombinant 
DNA  experiments  when  employing  E.  coli  as 
host  when  a small  defined  segment  of 
Adenovirus  2 DNA  is  employed  as  linker 
DNA. 

16.  Permission  is  granted  to  introduce  DNA 
segments  from  aphid  tramsmissible  strains 
into  non-aphid  transmissible  strains  of 
Cauliflower  mosiac  virus  in  order  to  study  the 
factors  determining  aphid  transmissibility. 

17.  Permission  is  granted  to  return  Mucor 
racemosus  DNA  which  as  been  cloned  in 
Saccharomyces  cerevisiae  host-vector 
systems  to  Mucor  racemosus.  In  addition, 
permission  is  granted  to  transform  Mucor 
racemosus  with  S.  cerevisiae  vectors  with  or 
without  cloned  S.  cerevisiae  sequences. 

These  manipulations  may  be  performed 
under  P2  conditions. 

18.  DNA  from  nonpathogenic  prokaryotes 
and  nonpathogenic  lower  eukaryotes  may  be 
cloned  into  Schizosaccharomyces  pombe 
species  under  Pi  containment  conditions. 
DNA  from  higher  eukaryotes  may  be  cloned 
in  S.  pombe  species  under  P3  containment 
conditions. 

19.  The  pyrogenic  endotoxin  type  A (Tox 
A)  gene  of  Staphylococcus  aureus  may  be 
cloned  in  an  HV2  Bacillus  subtilis  host- 
vector  system  under  P3  containment 
conditions. 

20.  A hybrid  plasmid  composed  of,  (1)  E. 
coli  plasmid  p>PR.125.  (2)  the  origin  of 


replication  and  transfer  genes  of 
Agrobacterium  tumefaciens  plasmid  Ti.  (3) 
the  thiamine  gene  of  E.  coli,  and  (4) 
Arabidopsis  DNA,  may  be  transformed  into 
Agrobacterium  tumefaciens  under  PI 
conditions.  The  Agrobacterium  tumefaciens 
may  subsequently  be  used  to  introduce  the 
composite  plasmid  carrying  Arabidopsis 
DNA  and  the  E.  coli  thiamine  gene  into 
Arabidopsis  plants  under  Pi  containment 
conditions. 

21.  Chlamydomonas  reinhardi  can  be  used 
as  a host  for  cloning  defined  DNA  segments 
derived  from  E.  coli  and  Saccharomyces 
cerevisiae  using  E.  coli/S.  cerevisiae  hybrid 
vectors  under  P2  physical  containment. 

22.  Candida  albicans  can  be  used  as  a host 
for  cloning  Candida  albicans  DNA  following 
propagation  of  the  DNA  m E.  call  K-12  or  in 
Saccharomyces  cerevisiae  employing  an  E. 
coli-S.  cerevisiae  hybrid  plasmid  vector  or 
the  yeast  2 micron  plasmid. 

23.  The  Rd  strain  of  Hemophilus  influenzae 
can  be  used  as  a host  for  the  propagation  of 
the  cloned  Tn  10  tet  R gene  derived  from  E. 
coll  K-12  employing  the  non-conjugative 
Haemophilus  plasmid.  pRSF0885.  under  PI 
conditions.  . 

24.  Zymomonas  mobilis  may  be  used  as  a 
host  under  P2  conditions  for  transformation 
by  recombinant  DNA  derived  from 
Pseudomonas  strains  that  are  non-pathogenic 
for  animals  or  plants,  and  that  has  been 
cloned  in  an  E.  call  K-12  host. 

25.  Protoplasts  of  Streptosporangium 
brasiliense  may  be  transformed  with  a hybrid 
plasmid  containing  pBR322  plus  a 
Streptosporangium  plasmid  into  which  have 
been  incorporated  specified  DNA  segments 
from  Streptamyces  species  or  an  HVl 
approved  Bacillus  subtilis  cloning  vector. 

26.  Saccharomyces  cerevisiae  DNA  may  be 
cloned  in  Tetrabymena  thermoohila  using  E 
coli/S.  cerevisiae  hybrid  plasmids  under  PI 
containment  conditions. 

27  All  members  of  the  nonpathogenic 
Actinomycetes  genus  Streptamyces  and  the 
plasmids  native  to  this  genus  are  approved  as 
host-vector  systems  for  the  cloning  under  PI 
conditions  of  DNA  derived  from  other 
nonpathogenic  prokaryotic  organisms  such  as 
Streptamyces  and  other  nonpathogenic 
Actinomycetes  species,  Escherichia  coli  K- 
12,  Bacillus  subtilis.  Bacillus  licheniformis, 
Bacillus  circulans,  and  other  nonpathogenic 
Bacillus  species,  and  for  the  cloning  of  DNA 
derived  from  nonpathogenic  unicellular 
eukaryotic  microorganisms  such  as 
Saccharomyces  cerevisiae  and  Neurospora 
crassa. 

28.  Bacillus  subtilis  strains  that  do  not 
carry  an  asporogenic  mutation  can  be  used 
under  P2  conditions  for  the  cloning  of  DNA 
from  any  CDC  Class  1 organism,  using 
indigenous  plasmid  and  phage  vectors  whose 
host  range  does  not  include  Bacillus 
anthracis  or  Bacillus  cereus. 

29.  Bacillus  subtilis  strains  that  do  not 
carry  an  asporogenic  mutation  can  be  used 
under  Pi  conditions  for  the  cloning  of  DNA 
from  any  Class  1 Bacillus  species,  using 
indigenous  plasmid  and  phage  vectors  whose 
host  range  does  not  include  Bacillus 
anthracis  or  Bacillus  cereus. 
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M.  PermiMion  is  granted  to  clone  in  £ coJi 
K-IZ.  in  high  cooUiiunent  Building  SSO  at  the 
Frederich  Cancer  Research  Center,  restriction 
fragments  of  Corynephage  Beta  carrying  tha 
structural  gene  for  diphtheria  toxin. 
Laboratory  practices  and  containment 
equipment  are  to  be  specified  by  the  CBC 

31.  Permission  is  granted  to  clone  certain 
tubgenoraic  segments  of  Foot  and  Mouth 
Disease  Virus  in  HVl  BaciJlus  subti/ia  and 
Soccharomycea  cenviaiae  host-vector 
systems  under  Pi  conditions  at  Cenentech. 
Inc..  South  San  Frandsco,  California. 

32.  Permission  is  granted  in  prindpla  to 
propagate  in  mammalian  cell  culture 
recombinant  DNA  moieculea  consisting  of 
segments  of  Foot  and  Mouth  Disease  Virus 
and  SV40  delation  vectors  under  P3 
conditions  at  tha  Plum  Island  Animal  Disease 
Center.  Approval  is  subject  to  review  by  a 
RAC  Working  Croup  of  Individual 
experiments. 

33.  A conjugativs  plasmid  may  be  used  to 
transfer  among  £ coJi  K-12  strains,  ondsr  P2 
physical  containment  the  qa-2  of  Saunepora 
craaaa  ligated  to  a mobilizabla  plasmid. 

34.  £ coJJ  K-12  strain  DF214  (or  derivatives 
thereof)  and  plasmid  vectors  (04..  pBR322. 
pBR323)  may  be  used  to  clone  rat  cDNA 
under  P2  conditions.  After  the  clone  of 
interest  has  been  purified,  it  may  be  worked 
with  under  Pi  containment 

33.  Permission  is  granted  to  Dr.  Ronald 
Davis  of  Stanford  University  to  field  lest  corn 
plants  modified  by  recombinant  DNA 
techniques  under  specified  containment 
condltiona 

30.  Permission  is  granted  to  clone  In  £ coti 
K-12.  under  Pi  physical  containment 
conditions,  subgenomic  segments  of  Rift 
Valley  Fsvsr  Virus  Subject  to  conditions 
which  have  been  set  forth  by  the  RAC 

37.  PermiaaioQ  is  given  to  transfer  a 
recombinant  lactose  plasmid  from 
Streptococcus  fa&calis  to  5L  lactis  by 
conjugation. 

30.  Attenuated  laboratory  straina  of 
Satmcnella  typbimurium  may  be  used  under 
Pi  physical  containment  conditions  to  screen 
hr  the  Soccharomycm  cenviaiae 
peeudouridina  synthetase  gene.  The  plasmid 
YEpl3  will  be  employed  as  the  vector. 

35.  Ptrmisslon  is  granted  to  clone  In 
Haemopbilua  parai/iffueniae  Moloney 
murine  leukemia  provirua  and  mouse  cellular 
flanking  sequences  employing  the  plasmid 
vector,  pRK290.  under  P2  containment 
conditions. 

40.  Permission  is  granted  for  the 
development  under  Pi  conditions,  of  a new 
host-vector  system  based  on  the  use  of 
Corynebocteriuw  glutamicum  as  host  and 
non-conjugative  poorly  mobiliuble  plasmids 
as  vectors. 

41.  Vibrio  hamyi  DNA  may  be  cloned  In 
Vibrio  cholera:  plasmids  may  be  used  to 
transfer  the  cloned  V.  harveyi  DNA  between 
£ co/i  K-12.  V.  cholera,  and  V.  hamyi.  P2 
physical  containment  conditions  are  required 
for  those  experiments  involving  V.  cholera. 

Pi  containment  conditions  may  be  used  for 
other  phases  of  the  project 


Appendix  F of  Annex  E. — Certified 
Host* Vector  Systems 

While  many  experiments  using  £ coli 
K-12,  Saccharomyces  cerevisiae  and 
Bacillus  aubtilis  are  currently  exempt 
from  the  Guidelines  under  Exemption  I- 
E-5,  some  derivatives  of  these  host- 
vector  systems  were  previously 
classified  as  HVl  or  HV2.  A listing  of 
those  systems  follows. 

HVl — The  following  plasmids  are 
accepted  as  the  vector  components  of 
certifled  B.  subtiUs  HVl  systems; 
pUBlia  pCl»4.  pSl94,  pSA210a  pEl94. 
pTl27,  pUBll2,  pC221,  pC223,  and 
pAfil24.  B.  subtiUs  strains  RUB  331  and 
BGSC  1553  have  been  certified  as  the 
host  component  of  HVl  systems  based 
on  these  plasmids. 

HV2 — The  asporogenic  mutant 
derivative  of  Bacillus  subtiUs,  ASB  296. 
with  the  following  plasmids  as  the 
vector  component  pUBllO,  pCl94, 
pSl94.  pSA2100.  pEl94.  pTl27,  pUBll2, 
pC221,  pC223,  and  pABl24. 

HV2 — The  following  sterile  strains  of 
Saccharomyces  cerevisiae,  all  of  which 
have  the  ste-VC9  mutation,  SHYl, 

SHY2,  SHY3.  and  SHY4.  The  foUowlng 
plasmids  are  certified  for  use;  Ylpl, 
YEp2.  YEp4.  YIp5.  YEp6.  YRp7,  YEp20, 
YEp21,  YEp24.  Ylp25.  Ylp26.  YIp27, 
Ylp28.  Ylp29,  Ylp3a  Ylp31.  Ylp32  and 
Ylp33. 

EK2  Plasmid  Systems.  The  £ coli  K- 
12  strain  chk-1776.  The  following 
plasmids  are  certified  for  use;  pSClOl, 
pMB9.  pBR313.  pBR322.  pDK24.  pBR327, 
pCLlOl.  pHBl.  The  following  £.  coli/S. 
cerevisiae  hybrid  plasmids  are  certified 
as  EK2  vectors  when  used  In  £ coli  chi- 
1776  or  in  the  sterile  yeast  strains. 

SHYl.  SHY2.  SHY3  and  SHY4;  Ylpl. 
YEp2.  YEp4.  Ylp5,  YEp6,  YRp7,  YEp20. 
YEp21,  YEp24.  Ylp25.  Ylp26.  Ylp27, 
Ylp26,  Ylp29,  Ylp30.  Ylp31.  Ylp32.  Ylp33. 

EK2  Bacteriophage  Systems;  The 
following  are  certified  EK2  systems 
based  on  bacteriophage  lambda. 


Vactor 
it|lWES  AB- 
AftWES  AB* 
AftZjrir  AB* 
AftALO.  AB 
Chxrcm  lA 
Cbaran  4A 
Qtaran  ISA 
Qiaran  ZlA 
Qtaroa  Z3A 
Cbaroa  24A 


Hoat 

DPSOVupF 
DPSOfupF 
£ coli  K-12 
DPSOxupF 
DPSO  oc  DPSOvupF 
DPSO  or  OPSOrupF 
DPSO  or  DPSOiu^ 
DPSOfupF 
DPSO  or  DPSOrupP 
DPSO  or  DPSOrupP 


Appendix  G of  Annex  E. — Containment 
Conditions  for  Cloning  of  Genes  Coding 
for  the  Biosynthesis  of  Toxins  for 
Vertebrates 


I.  General  Information 

Appendix  G specifies  the  containment 
to  be  used  for  the  deliberate  cloning  of 
genes  coding  for  the  biosynthesis  of 


toxins  for  vertebrates.  Cloning  of  genes 
coding  for  toxins  for  vertebrates  that 
have  an  LOso  of  less  than  100  nanograms 
per  kilogram  body  weight  (e.g.,  the 
botulinum  toxins,  tetanus  toxin, 
diphtheria  toxin.  Shigella  dysenteriae 
neurotoxin)  is  prohibited.  No  specific 
restrictions  shall  apply  to  the  cloning  of 
genes  if  the  protein  specified  by  the  gene 
has  an  LOm  of  100  micrograms  or  more 
per  kilogram  of  body  weight. 
Experiments  involving  genes  coding  for 
toxins  with  an  LDm  of  100  micrograms  or 
less  per  kilogram  body  weight  shall  be 
registered  with  ORDA  prior  to  initiating 
the  experiments.  A list  of  toxins 
classifled  as  to  LDm  is  available  from 
ORDA.  Testing  procedures  for 
determining  toxicity  of  toxins  not  on  the 
list  are  available  from  ORDA.  The 
results  of  such  tests  shall  be  forwarded 
to  ORDA,  which  will  consult  with  the  ad 
hoc  Working  Group  on  toxins  prior  to 
inclusion  of  the  toxin  on  the  list.  (See 
Section  IV-E-l-b-{3Hl)  ) 

Z Containment  Conditions  for  Cloning 
of  Toxin  Genes  in  E.  coli  K-12 

(a)  Cloning  of  genes  coding  for  toxins 
for  vertebrates  that  have  an  LDm  in  the 
range  of  100  nanograms  to  1000 
nanograms  per  kilogram  body  weight 
(e  g.,  abrin.  Clostridium  perfringens 
epsilon  toxin)  may  proceed  under  P2  -i- 
EJC2  or  P3  4-  EKi  containment 
conditions. 

(b)  Cloning  of  genes  for  the 
biosynthesis  of  toxins  for  vertebrates 
with  an  LDm  in  the  range  of  1 microgram 
to  100  micrograms  per  kilogram  body 
weight  may  proceed  under  Pi  -f  EKl 
containment  conditions  (e.g.. 
Staphylococcus  aureus  alpha  toxin. 
Staphylococcus  aureus  beta  toxin,  ricin. 
Pseudomonas  aeruginosa  exotoxin  A, 
Bordatella  pertussis  toxin,  the  lethal 
factor  of  Bacillus  anthracis,  the 
Pasteurella  pestis  murine  toxins,  the 
oxygen-labile  hemolysins  such  as 
streptolysin  O,  and  certain  neurotoxins 
present  in  snake  venoms  and  other 
venoms). 

(c)  Some  enterotoxins  are 
substantially  more  toxic  when 
administered  internally  than 
parenterally.  The  following  enterotoxins 
shall  be  subject  to  Pi  -1-  EKl 
containment  conditions;  cholera  toxin, 
the  heat  labile  toxins  of  £ coU, 
Klebsiella,  and  other  related  proteins 
that  may  be  identified  by  neutralization 
with  an  antiserum  mono-speciHc  for 
cholera  toxin,  and  the  heat  stable  toxins 
of  £ coli  and  of  Yersinia  enterocolitica. 
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.i.  Containment  Conditions  for  Cloning 
of  Toxins  Genes  in  Organisms  Other 
Than  E.  coli  K~12 

Requests  involving  the  cloning  of 
genes  coding  for  toxins  for  vertebrates 
in  host-vector  systems  other  than  E.  coli 
K-12  will  be  evaluated  by  ORDA,  which 
will  consult  with  the  ad  hoc  working 
group  on  toxins.  (See  Section  IV-E-l-b- 
(3Hi)-) 

Appendix  H of  Annex  E. — Experiments 
Covered  by  Section  III-O 

No  experiments  currently  fall  under 
Section  III-O  of  the  Guidelines. 


Note. — OMB’s  ‘Mandatory  Information 
RKC)uircnients  for  Federal  Assistance  Program 
Announcements"  (45  FR  39592]  requires  a 
stiilemcnl  concerning  the  official  government 
programs  contained  in  the  Catalog  of  Federal 
Domes! n Assistance.  Normally  NIH  lists  in 
Its  announcements  the  number  and  title  of 
affected  individual  programs  for  the  guidance 
of  the  public.  Because  the  guidance  in  this 
notice  covers  not  only  virtually  every  NIH 
program  hut  also  essentially  every  federal 
research  program  in  which  DNA  recombinant 
molecule  techniques  could  be  used,  it  has 
been  dotennined  to  be  not  cost  effective  or  in 
the  public  interest  to  attempt  to  list  these 
programs.  Such  a list  would  likely  require 
several  additional  pages.  In  addition,  NIH 
could  not  be  certain  that  every  federal 
program  would  be  included  as  many  federal 


agencies,  as  well  as  private  organizations, 
both  national  and  inteniatinnal,  have  elected 
to  follow  the  NIH  Guidelines.  In  lieu  of  the 
individual  program  listing,  NIH  invites 
readers  to  direct  questions  to  the  information 
address  above  about  whether  individual 
programs  listed  in  the  Catalog  of  Federal 
Domestic  Assistance  are  affected. 

NIH  programs  are  not  covered  by  OMB 
Circular  A-95  because  they  fit  the  description 
of  "programs  not  considered  appropriate”  in 
Section  8-(bH4]  and  (5)  of  that  Circular. 

Dated:  October  26. 1981. 

Richard  M.  Krause, 

Director,  National  Institute  of  Allergy  and 
Infectious  Diseases. 

(FR  Uoc,  81 -a446»  Filed  12-3-ni.  8:45  nm) 
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DEPARTMENT  OF  HEALTH  AND 
HUMAN  SERVICES 

National  Institutes  of  Health 

Recombinant  DNA  Research; 

Proposed  Actions  Under  Guidelines 

agency:  National  Institutes  of  Health, 
PHS.  DHHS. 

action:  Notice  to  Proposed  Actions 
under  NIH  Guidelines  for  Research 
Involving  Recombinant  DNA  Molecules. 

SUMMARY:  This  notice  sets  forth 
proposed  actions  to  be  taken  under  the 
NIH  Guidelines  for  Research  Involving 
Recombinant  DNA  Molecules. 

Interested  parties  are  invited  to  submit 
comments  concerning  these  proposals. 
After  consideration  of  these  proposals 
and  comments  by  the  NIH  Recombinant 
DNA  Advisory  Committee  (RAC)  at  its 
next  meeting,  the  Director  of  the 
National  Institute  of  Allergy  and 
Infectious  Diseases  will  issue  decisions 
on  these  proposals  in  accord  with  the 
Guidelines. 

DATE:  Comments  must  be  received  by 
February  1, 1982. 

ADDRESS:  Written  comments  and 
recommendations  should  be  submitted 
to  the  Director,  Office  of  Recombinant 
DNA  Activities,  Building  31,  Room  4A52, 
National  Institutes  of  Health,  Bethesda, 
Maryland.  20205.  All  comments  received 
in  timely  response  to  this  notice  will  be 
considered  and  will  be  available  for 
public  inspection  in  the  above  office  on 
weekdays  between  the  hours  of  8:30 
a.m.  and  5:00  p.m. 

FOR  FURTHER  INFORMATION  CONTACT: 

Background  documentation  and 
additional  information  can  be  obtained 
from  Drs.  Stanley  Barban  or  Elizabeth 
Milewski,  Office  of  Recombinant  DNA 
Activities,  National  Institutes  of  Health. 
Bethesda,  Maryland,  20205,  (301)  496- 
6051. 

SUPPLEMENTARY  INFORMATION:  The 

National  Institutes  of  Health  will 
consider  the  following  changes  and 
amendments  under  the  Guidelines  for 
Research  Involving  Recombinant  DNA 
Molecules,  as  well  as  actions  under 
these  Guidelines. 

1.  Proposed  Revision  of  Guidelines 

Dr.  Waclaw  Szybalski,  McArdle 
Laboratory  for  Cancer  Research, 
University  of  Wisconsin,  Madison, 
Wisconsin,  has  requested  that  the 
following  sentence  be  added  to  the 
current  NIH  Guidelines: 

“These  are  only  Guidelines  based  on 
the  current  state  of  the  research  and  on 
the  concerns  of  certain  individuals  or 
groups  about  the  hypothetical  risks. 
Individual  researchers  should  use  their 


best  scientific  judgement  and  peers' 
advice  when  designing,  modifying  and 
conducting  experiments,  and  be 
prepared  to  justify  any  substantial 
variations  when  requested,  or  in  their 
applications  and  progress  reports." 

2.  Request  To  Use  Bacillus  Megaterium 
in  Recombinant  DNA  Experiments 
Under  PI  Contaiiunent 

Dr.  Patricia  Vary  of  Northern  Illinois 
University,  DeKaib,  Illinois,  requests 
permission  to  introduce  recombinant 
DNA  derived  from  Staphylococcus 
aureus,  E.  coli,  and  Bacillus  subtilis  into 
Bacillus  megaterium  under  Pi 
conditions. 

3.  Proposed  EK2  Host- Vector  Systems 

Dr.  Roy  Curtiss,  University  of 
Alabama,  Birmingham,  Alabama, 
requests  EK2  certification  of  six 
different  E.  coli  K-12  strains  in 
conjunction  with  various  virulent  and 
temperate  bacteriophage  lambda, 
plasmid  and  cosmid  vectors.  Dr.  Curtiss 
also  requests  that  all  previously 
approved  vectors  be  approved  as  vector 
components  of  the  proposed  EK2  host- 
vector  systems.  Detailed  information  on 
the  proposed  host-vector  systems  has 
been  provided  by  Dr.  Curtiss. 

4.  Proposed  use  of  EK2  Host- Vector 
Systems  for  Cloning  DNA  from  Class  3 
and  4 Etiologic  Agents 

Dr.  Roy  Curtiss,  University  of 
Alabama,  Birmingham,  Alabama, 
requests  permission  to  use  all  certified 
EK2  host-vector  systems  to  clone  DNA 
fragments  from  Class  3 and  Class  4 
etiologic  agents  under  P2  containment, 
and  under  Pi  containment  if  the 
recombinant  clones  are  shown  not  to 
express  a virulence  determinant  that  has 
toxic  potential. 

As  an  alternative  to  this  general 
proposal.  Dr.  Curtiss  requests 
permission  to  clone  DNA  from  Yersinia 
pestis  and  Mycobacterium  leprae  into 
EK2  host-vector  systems  under  P2 
containment,  and  under  PI  conditions -in 
the  absence  of  expression  of  virulence 
determinants  by  the  recombinant  clones. 

5.  Proposed  Pseudomonas  Putida  Host- 
Vector  System 

Dr.  Michael  Bagdasariun  of  the  Max- 
Planck  Institute  of  Fur  Molekulare 
Genetik.  Berlia  West  Germany,  requests 
HVl  certification  of  a host-vector 
system  based  on  Pseudomonas  putida 
strain  KT2440  and  cloning  vectors 
PKT262.  pKT263,  and  pKT264. 

6.  Proposed  Inclusion  of  Yersinia 
Enterocolitica  on  Sublist  A,  Appendix  A 

Dr,  Guy  Cornells  of  the  Universite 
Catholique  de  I„ouvain,  Brussels, 


Belgium,  requests  that  Yersinia 
enterocolitica  be  exempted  from  the 
Guidelines  under  Section  I-E-4  and 
added  to  Sublist  A,  Appendix  A,  on  the 
basis  that  this  species  exchanges  genetic 
information  with  E.  coli. 

7.  Proposal  for  Revision  of  the 
Guidelines 

Dr.  Susan  Gottesman  of  the  National 
Cancer  Institute  of  the  National 
Institutes  of  Health  has  requested  that 
the  following  proposal  to  modify  the 
NIH  Guidelines  for  Research  Involving 
Recombinant  DNA  Molecules  be 
published  in  the  Federal  Register  for 
comment: 

/.  Introduction 

There  seems  to  be  a clear  consensus 
that  the  guidelines  require 
simplification,  reorganization,  and 
possible  lowering  of  containment  levels 
for  some  classes  of  experiments.  The 
Recombinant  DNA  Advisory  Committee 
(RAC)  will  be  considering  at  its  next 
meeting  a proposal,  published  for 
comment  in  the  Federal  Register,  to 
convert  the  NIH  Recombinant  DNA 
Guidelines  into  a voluntary  code  of 
practice.  This  proposal  would  change 
the  detailed  listing  of  containment  levels 
to  a few  paragraphs  of  advice  to  the 
investigator.  I am  recommending  an 
alternative  approach  to  revision  which 
retains  some  aspects  of  the  cuirent 
guidelines  which  I consider  necessary 
for  the  continued  orderly  development 
of  the  recombinant  DNA  field. 

(1)  My  proposal,  as  opposed  to  the 
RAC  proposal,  retains  the  requirement 
for  IBC  oversight  of  some  experiments, 
and  retains  the  current  NIH  compliance 
requirements.  In  addition,  the  record- 
keeping function  of  the  IBC  is  retained. 
Since  many  experiments  became  exempt] 
from  the  requirements  of  the  Guidelines 
as  of  July  1, 1981,  the  remaining 
requirements  should  not  be  too 
cumbersome  to  either  the  experimenter 
or  the  IBC. 

(2)  My  proposal  simplifies  the 
structure  of  the  Guidelines  and 
decreases  containment  for  some  classes  j 
of  experiments.  In  particular, 
experiments  involving  non-pathogenic 
prokaryotes  and  lower  eukaryotes  couldj 
be  carried  out  at  Pi  containment. 

Overall,  containment  levels  would  not, 
however,  be  lowered  to  the  extent 
recommended  in  the  RAC  proposal. 

II.  Summary  of  Proposed  Changes  as 
Compared  to  Current  Guidelines 

A.  Prohibitions.  The  word 
“prohibition”  will  no  longer  be  applied 
to  this  class  of  experiments  which 
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currently  require  explicit  RAC  review 
and  NIH  upproval. 

1.  Three  of  the  five  prohibitions  (I-D- 
2,  l-D-4,  and  l-D-5  in  the  current 
Guidelines)  would  be  listed  in  a new 
section  desi$;nated  Ill-A  and  entitled 
"Experiments  that  require  FAC  review 
and  NIH  approval  before  initiation." 
These  three  prohibitions  cover 
experiments  involving  the  deliberate 
formation  of  recombinant  DNAs 
containing  genes  for  the  biosynthesis  of 
certain  toxins  lethal  for  vertebrates  (I- 
D-2).  the  deliberate  release  into  the 
environment  of  organisms  containing 
recombinant  DNA  (l-D-4),  and  the 
deliberate  tiansfei  of  a drug  resistance 
trait  to  microorganisms  that  are  not 
known  to  acquire  it  naturally  if  such 
acquisition  could  compromise  the  use  of 
a drug  to  control  disease  agents  in 
human  or  veterinary  medicine  or 
agriculture  (1-D-S). 

2.  Prohibition  I-D-1  in  the  current 
guidelines  (formation  of  recombinant 
DNAs  derived  from  CDC  Class  4 or  5 
organisms)  would  be  deleted.  Such 
experiments  could  be  carried  out  under 
specific  conditions  set  by  the  IBC,  as 
described  in  a new  section  designated 
III-B  and  entitled  "Experiments  that 
require  IBC  approval  before  initiation". 

3.  Prohibition  I-D-6  in  the  current 

^ Guidelines,  which  covers  certain  large- 
scale  experiments,  would  be  eliminated: 
such  experiments  could  proceed  after 
I IBC  approval  (new  section  IIl-B-5). 
i Currently  the  Guidelines  permit  certain 
large  scale  experiments  involving  E.  coli 
K-12,  S.  cerevisiae  and  B.  subtilis  host- 
vector  systems  to  proceed  following 
review  by  the  local  IBC  (46  FR  33983). 

B.  Exenptj'ons.  No  changes  in  the 
substance  of  this  section  are  proposed. 
The  categories  of  exemptions  now  listed 
I in  Section  I-E  would  be  listed  in  a new 
I Section  III-D. 

I C.  Section  II  (Containment).  All 
references  to  HV3  systems  would  be 
deleted.  Such  systems  are  not  presently 
in  use  and  are  not  required  by  current  or 
proposed  guidelines.  Otherwise,  the 
section  would  remain  as  is. 

D.  Section  III  (Containment 
Guidelines  for  Covered  Experiments). 
The  complete  text  of  Section  III  would 
be  replaced  by  new  text  which  would 
reorganize,  simplify,  and  eliminate 
redundancy  in  the  current  Guidelines.  In 
addition,  signiHcanl  lowering  of 
containment  for  some  classes  of 
experiments  is  recommended.  In  the 
new  Section  111,  all  experiments  would 
fall  into  one  of  four  classes: 

III-A.  Current  prohibitions:  such 
experiments  would  require  speciHc  RAC 
review  and  NIH  approval. 

IIl-B.  Experiments  requiring  prior 
review  by  the  IBC.  These  would  include 


the  use  of  recombinant  D.NA  molecules 
derived  from  or  propagated  in 
pathogens,  non-defective  animal  virus 
systems,  and  the  insertion  of 
recombinant  DNA  into  whole  animals 
and  plants.  Many  experiments  which 
would  be  included  in  this  section 
currently  require  NIH  approval. 

IIl-C.  Experiments  requiring  notice  to 
the  IBC  simultaneously  with  initiation  of 
the  experiment. 

The  proposal  would  change  the 
procedure  for  reviewing  recombinant 
DNA  experiments  involving  non- 
pathogenic  prokaryotes,  lower 
eukaryotes,  or  defective  animal  virus 
systems.  These  experiments  currently 
require  prior  review  by  the  IBC.  Under 
this  proposal,  investigators  would  not 
have  to  wait  for  IBC  approval  before 
initiating  these  experiments.  In  addition, 
r,ontainment  requirements  for 
experiments  involving  non-pathogenic 
prokaryotes  and  non-pathogenic  lower 
eukaryotes  would  be  relaxed. 

III-D.  Currently  exempt  experiments. 
No  changes  in  the  substance  of  this 
section  are  proposed. 

E.  Section  IV.  Changes  as  necessary 
to  reflect  changes  in  other  sections  of 
the  Guidelines  would  be  incorporated. 

F.  Much  material  currently  in 
Appendix  E would  be  covered  or 
superseded  by  the  proposed  changes  in 
the  Guidelines  in  Section  III.  Appendix 
D would  be  deleted. 

III.  Changes  in  Current  Guidelines  to 
Implement  Proposal 

A.  Current  Section  I.  Section  I-A, 
Purpose,  would  remain  unchanged. 

Section  1-B,  Definition  of 
Recombinant  DNA  Molecules,  would  be 
modified  to  include  a statement  on 
synthetic  DNAs.  and  would  read  as 
follows: 

"1-B.  Definition  of  Recombinant  DNA 
Molecules.  In  the  context  of  these 
Guidelines,  recombinant  DNA  molecules 
are  defined  as  either  (i)  molecules  which 
are  constructed  outside  living  cells  by 
joining  natural  or  synthetic  DNA 
segments  to  DNA  molecules  that  can 
replicate  in  a living  cell,  or  (ii)  DNA 
molecules  that  result  from  the 
replication  of  those  described  in  (i) 
above. 

"Synthetic  D.NA  segments  likely  to 
yield  a potentially  harmful 
polynucleotide  or  polypeptide  (e.g.,  n 
toxin  or  a pharmacologically  active 
agent)  shall  be  considered  as  equivalent 
to  their  natural  DNA  counterpart.  If  the 
synthetic  DNA  segment  is  not  expressed 
in  vivo  as  a polynucleotide  or 
polypeptide  product,  it  is  exempt  from 
the  Guidelines.” 

Section  I-C.  General  Applicability. 
would  remain  unchanged. 


Section  I-D.  Prohibitions,  would  be 
deleted.  (Some  of  this  material  is 
included  in  proposed  new  Section  III-A). 

Section  I-E,  Exemptions,  would  be 
deleted.  (This  material  would  be 
included  in  proposed  new  Section  III-D). 

B.  Current  Section  II.  Delete  current 
Section  Il-D-l-c  and  subsections  II-D- 
l-c-(l)  through  Il-D-l-c-(5).  Section  II- 
D-2-b-(3)  and  references  to  HV3  in 
Section  lI-D-3. 

C.  Current  Section  III.  Delete  and 
replace  current  Section  III  and  all 
subsections  of  III  with  the  following 
text: 

"Part  111  discusses  experiments 
involving  recombinant  DNA.  These 
experiments  hove  been  divided  into  four 
classes: 

"IIl-A.  Experiments  which  retjuire 
specific  RAC  review  and  NIH  approval 
before  initiation  of  the  experiment: 

"IIl-B.  Experiments  which  require  IBC 
approval  before  initiation  of  the 
experiment: 

"Ill-C.  Experiments  which  require  IBC 
notiHcation  at  the  time  of  initiation  of 
the  experiment: 

"Ill-D.  Experiments  which  are  exempt 
from  the  procedures  of  the  Guidelines. 

"If  an  experiment  falls  into  both  class 
Ill-A  and  one  of  the  other  classes,  the 
rules  pertaining  to  class  III-A  must  be 
followed.  If  an  experiment  falls  into 
class  III-D  and  into  either  class  III-B  or 
III-C  as  well,  it  can  be  considered 
exempt  from  the  requirements  of  the 
Guidelines. 

"Changes  in  containment  levels  from 
those  specified  here  may  not  be 
instituted  without  the  express  approval 
of  the  Director.  NIH  (See  Sections  IV-E- 
l-b-(l),  IV-E-l-b-(2),  and  subsections). 

"IIl-A.  Experiments  that  Require  RAC 
Review  and  NIH  Approval  Before 
Initiation.  Experiments  in  this  category 
cannot  be  initiated  without  submission 
of  relevant  information  on  the  proposed 
experiment  to  NIH,  the  publication  of 
the  proposal  in  the  Federal  Register  for 
thirty  days  of  comment,  review  by  the 
RAC.  and  specific  approval  by  NIH.  The 
containment  conditions  for  such 
experiments  will  be  recommended  by 
RAC  and  set  by  NIH  at  the  time  of 
approval.  Such  experiments  also  require 
the  approval  of  the  IBC  before  initiation. 
Specific  experiments  already  approved 
in  this  section  and  the  appropriate 
containment  conditions  are  listed  in 
Appendices  E and  G. 

"IlI-A-1.  Deliberate  formation  of 
recombinant  DNAs  containing  genes  for 
the  biosynthesis  of  toxins  lethal  for 
vertebrates  at  an  LDso  of  less  than  100 
nanograms  per  kilogram  body  weight 
(e.g..  the  bofuliniim  toxins,  tetanus  toxin, 
diphtheria  toxin.  Shigella  dysenteriae 
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neurotoxin).  Specific  approval  has  been 
given  for  the  cloning  in  E.  colt  K-12  of 
ONAs  containing  genes  coding  for  the 
biosynthesis  of  toxins  which  are  lethal 
to  vertebrates  at  100  nanograms  to  100 
micrograms  per  kilogram  body  weight. 
Containment  levels  for  these 
experiments  are  specified  in  Appendix 
G. 

“IlI-A-2.  Deliberate  release  into  the 
environment  of  any  organism  containing 
recombinant  DNA. 

‘‘III-A-3.  Deliberate  transfer  Ok'  a drug 
resistance  trait  to  microorganisms  that 
are  not  known  to  acquire  it  naturally,  if 
such  acquistion  could  compromise  the 
use  of  the  drug  to  control  disease  agents 
in  human  or  veterinary  medicine  or 
agriculture. 

“III-B.  Experiments  that  Require  IBC 
Approval  Before  Initiation.  Investigators 
performing  experiments  in  this  category 
must  submit  to  their  Institutional 
Biosafety  Committee  (IBC),  prior  to 
initiation  of  the  experiments,  a 
registration  document  that  contains  a 
description  of;  (a)  The  source(s)  of  DNA, 
(b)  the  nature  of  the  inserted  DNA 
sequences,  (c)  the  hosts  and  vectors  to 
be  used,  (d)  whether  a deliberate 
attempt  will  be  made  to  obtain 
expression  of  a foreign  gene,  and,  if  so, 
what  protein  will  be  produced,  and  (e) 
the  containment  conditions  specified  in 
these  Guidelines.  This  registration 
document  must  be  dated  and  signed  by 
the  investigator  and  Bled  only  with  the 
local  IBC.  Tlie  IBC  shall  review  all  such 
proposals  prior  to  initiation  of  the 
experiments.  Requests  for  lowering  of 
containment  for  experiments  in  this 
category  will  be  considered  by  NIH  (See 
Section  IV-E-l-b^3)). 

“III-B-1.  Experiments  Using  CDC 
Class  2,  Class  3,  Class  4,  or  Class  5 
Agents  * as  Host-  Vector  Systems. 

“IIl-B-l-a.  Experiments  involving  the 
introduction  of  recombinant  DNA  into 
CDC  Class  2 agents  can  be  carried  out 
at  P2  containment. 

“III-B-l-b.  Experiments  involving  the 
introduction  of  recombinant  DNA  into 
CDC  Class  3 agents  can  be  carried  out 
at  P3  containment. 

“III-B-l-c.  Experiments  involving  the 
introduction  of  recombinant  DNA  into 
CDC  Class  4**  or  Class  5 agents  can  be 
carried  out  at  P4  containment.  A USDA 
permit  is  required  for  work  with  Class  5 
agents***. 

“lII-B-2.  Experiments  in  Which  DNA 
from  CDC  Class  2 or  Class  3 Agents  * is 
Cloned  in  Nonpathogenic  Prokaryotic  or 
Lower  Eukaryotic  Host-  Vector  Systems. 

“III-B-2-a.  Recombinant  DNA 
experiments  in  which  DNA  from  CDC 
Class  2 or  Class  3 agents*  is  transferred 
into  nonpathogenic  prokaryotes  or  lower 
eukaryotes  may  be  performed  under  P2 


containment.  Specific  lowering  of 
containment  to  Pi  for  particular 
experiments  can  be  approved  by  the 
IBC.  Many  experiments  in  this  category 
w'ill  be  exempt  from  the  Guidelines  (See 
Sections  IIl-D-4  and  IIl-D-5). 
Experiments  involving  the  formation  of 
recombinant  DNAs  for  certain  toxin 
genes  requires  RAC  review  and  NIH 
approval  (see  Section  III-A-1),  or  must 
be  carried  out  under  NIH  specified 
conditions  as  described  in  Appendix  G. 

“lII-B-2-b.  Recombinant  DNA 
experiments  in  which  DNA  from  CDC 
Class  4**  or  Class  5 agents  is 
transferred  into  nonpathogenic 
prokaryotes  or  lower  eukaryotes  can  be 
performed  at  P2  containment  after 
demonstration  that  only  a totally  and 
irreversibly  defective  fraction  of  the 
agent's  viral  genome  is  present  in  a 
given  recombinant.  In  the  absence  of 
such  a demonstration,  P4  containment 
should  be  used. 

Note. — A USDA  permit  is  required  for  work 
with  Class  5 pathogens***. 

“III-B-3.  Experiments  Involving  the 
Use  of  Whole  Animal  or  Plant  Viruses 
or  Defective  Animal  or  Plant  Viruses  in 
the  Presence  of  Helper  Virus  in  Tissue 
Culture  Systems. 

“III-B-3-a.  Experiments  involving  the 
use  of  whole  CDC  Class  2 animal 
viruses*,  or  defective  CDC  Class  2 
animal  viruses*  in  the  presence  of 
helper  virus,  can  be  performed  at  P2 
containment. 

“III-B-3-b.  Experiments  involving  the 
use  of  whole  CDC  Class  3 animal 
viruses*,  or  defective  CDC  Class  3 
animal  viruses*  in  the  presence  of 
helper  virus,  can  be  carried  out  at  P3 
containment. 

“II1-B-3-C.  Experiments  involving  the 
use  of  whole  CDC  Class  4 or  Class  5 
animal  viruses*,  or  defective  CDC  Class 
4 or  Class  5 animal  viruses*  in  the 
presence  of  helper  virus,  may  be  carried 
out  under  P4  containment.  A USDA 
permit  is  required  for  work  with  CDC 
Class  5 pathogens***. 

“UI-B-3-d.  Experiments  involving  the 
use  of  whole  animal  or  plant  viruses,  or 
defective  animal  or  plant  viruses  in  the 
presence  of  helper  virus,  not  covered  by 
Sections  III-B-3-a,  III-B-3-b,  or  III-B-3- 
c may  be  carried  out  under  PI 
containment. 

“III-B-4.  Recombinant  DNA 
Experiments  Involving  Whole  Animals 
and  Plants. 

“III-B-4-a.  DNA  from  any  source 
except  for  greater  than  one  quarter  of  a 
eukaryotic  viral  genome  may  be 
transferred  to  any  non-human 
vertebrate  organism  and  propagated 
under  conditions  of  physical 
containment  comparable  to  PI  and 


appropriate  to  the  organism  under  study 
(2A). 

‘‘III-B-4-b.  For  all  experiments 
involving  whole  animals  and  plants  and 
not  covered  by  III-B-4-a,  the 
appropriate  containment  will  be 
determined  by  the  IBC. 

“IIl-B-5.  Experiments  Involving  More 
than  10  Liters  of  Culture. 

The  appropriate  containment  will  be 
decided  by  the  IBC.  Where  appropriate, 
the  large  scale  containment 
recommendations  of  the  NIH  should  be 
used  (45  FR  24968). 

“IIl-C.  Experiments  that  Require  IBC 
Notice  Simultaneously  with  Initiation  of 
Experiments. 

“For  experiments  in  this  category,  a 
registration  document  as  described  in 
Section  IIl-B  must  be  dated  and  signed 
by  the  investigator  and  filed  with  the 
local  IBC.  The  IBC  shall  review  all  such 
proposals,  but  IBC  review  prior  to 
initiation  of  the  experiment  is  not 
required.  All  experiments  not  included 
in  categories  III-A,  III-B,  III^,  and 
subsections  of  these  categories  are  to  be 
considered  as  in  category  III-C.  All  such 
experiments  can  be  carried  out  at  Pi 
containment.  Some  explicit  cases  are 
listed  below. 

“III-C-1.  Experiments  Involving  Non- 
Pathogenic  Prokaryotes  or  Non- 
Pa  thogenic  Lower  Eukaryotic  Host- 
Vector  Systems. 

“Experiments  involving  non- 
pathogenic prokaryotes  or  non- 
pathogenic lower  eukaryotes  can  be 
carried  out  at  Pi  containment. 

“III-C-2.  Experiprents  Involving 
Formation  of  Recombinant  DNA 
Molecules  Containing  no  More  Than 
Two-Thirds  of  the  Genome  of  any 
Eukaryotic  Virus. 

“Recombinant  DNA  molecules 
containing  no  more  than  two-thirds  of« 
the  genome  of  any  eukaryotic  virus  (all 
viruses  from  a single  Family  (36)  being 
considered  identical  (50))  may  be 
propagated  and  maintained  in  cells  in 
tissue  culture  using  PI  containment.  For 
such  experiments,  it  must  be  shown  that 
the  cells  lack  helper  virus  for  the 
specific  Families  of  defective  viruses 
being  used.  The  DNA  may  contain 
fragments  of  the  genome  of  viruses  from 
more  than  one  Family  but  each  fragment 
must  be  less  than  two-thirds  of  a 
genome. 

“III-D.  Exempt  Experiments. 

“The  following  recombinant  DNA 
molecules  are  exempt  from  these 
Guidelines  and  no  registration  with  the 
IBC  is  necessary. 

“III-D-1.  Those  that  are  not  in 
organisms  or  viruses. 

“III-D-2.  Those  that  consist  entirely  of 
DNA  segments  from  a single  non- 
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chromosomal  or  viral  DNA  source, 
though  one  or  more  of  the  segments  may 
be  synthetic  equivalent. 

■’III-D-3.  Those  that  consist  entirely  of 
DNA  from  a prokaryotic  host,  including 
its  indigenobs  plasmids  or  viruses,  when 
propagated  only  in  that  host  (or  a 
closely  related  strain  of  the  same 
species)  or  when  transferred  to  another 
host  by  well  established  physiological 
means;  also,  those  that  consist  entirely 
of  DNA  from  a eukaryotic  host, 
including  its  chloroplasts.  mitochondria, 
or  plasmids  (but  excluding  viruses), 
when  propagated  only  in  that  host  (or  a 
closely  related  strain  of  the  same 
species). 

■‘IIJ-D-4.  Certain  speclHed 
recombinant  DNA  molecules  that 
consist  entirely  of  DNA  segments  from 
different  species  that  exchange  D.NA  by 
known  physiological  processes,  though 
one  or  more  of  the  segments  may  be  a 
synthetic  equivalent.  A list  of  such 
exchangers  will  be  prepared  and 
periodically  revised  by  the  Director, 

NIH.  with  advice  of  the  RAC.  after 
appropriate  notice  and  opportunity  for 
public  comment.  (See  Section  IV-E-l-b- 
(l)-(d).)  Certain  classes  are  exempt  as  of 
publication  of  these  Revised  Guidelines. 
The  list  is  in  Appendix  A.  An  updated 
list  may  be  obtained  from  the  Office  of 
Recombinant  DNA  Activities.  National 
Institutes  of  Health.  Bethesda,  Maryland 
20205. 

“in-D-5.  Other  classes  of 
recombinant  DNA  molecules,  if  the 


Director.  NIH,  with  advice  of  the  RAC, 
after  appropriate  notice  and  opportunity 
for  public  comment,  finds  that  they  do 
not  present  a significant  risk  to  health  or 
the  environment.  (See  Section  IV-E-1- 
b-{l)-(d).)  Certain  classes  are  exempt  as 
of  publication  of  these  Revised 
Guidelines.  The  list  is  In  Appendix  C. 

An  updated  list  may  be  obtained  from 
the  Office  of  Recombinant  DNA 
Activities;  National  Institute.s  of  Health, 
Bethesda.  Maryland  20205.'* 

D.  Current  Section  IV.  Roles  and 
Responsibilities.  Changes  as  necessary 
to  reP.ect  changes  in  Parts  I-III  only. 

E.  Current  Section  V.  Footnotes  and 
References.  Changes  as  necessary  to 
reflect  changes  in  Parts  I-III. 

F.  Current  Appendices.  Delete 
sections  subsumed  by  proposed 
guideline  changes;  i.e.  delete  Appendix 
D and  entries  1.  2.  3.  5.  7, 10. 11. 12. 14. 

15.  17.  la  20,  22.  24,  25,  26.  27,  2a  29.  33. 
and  34  of  Appendix  E. 

Footnotes 

• Classification  of  Etioicftic  Ag(-nts  on  the 
basis  of  Hazard.  (4th  Edition.  July  1974).  U.& 
Department  of  Health.  Fxlucatlon  and 
Welfare.  Public  Health  Service,  Centers  for 
Disease  ControL  Office  of  Biosafety,  Atlanta. 
Georgia  30333. 

**  All  activities.  Including  storage  of 
variola  and  whitepox  are  retricted  to  tlur 
single  national  faulty  (World  Health 
Organization  (WHO)  CoUaborating  Center 
for  Smallpox  Research.  Center  for  Disease 
Control  In  Atlanta). 

" • A USDA  permlL  required  for  import 
and  Inlerstate  commerce  of  pathogens,  may 


be  obtained  from  the  Animal  anti  Plant 
Health  Inspection  Service  USDA.  Fodern! 
Building.  Hyattsvtlle,  MD  20782. 

OMB's  "Mandatory  Information 
Requirements  for  Federal  A,<isislnnce  Program 
Anntnmcements”  (45  FR  39592)  requires  a 
statement  concerning  the  official  government 
programs  contained  in  the  Catalog  of  Federal 
Domestic  Assistance.  Normally  NIH  lists  in 
its  announcements  the  number  and  title  of 
affected  individual  programs  for  the  guidance 
of  the  public.  Because  the  guidance  in  this 
notice  covers  not  only  virtually  every  NIH 
program  but  also  essentially  every  federal 
research  program  In  which  DNA  recombinant 
molecule  techniques  could  be  used.  It  has 
been  determined  to  be  not  cost  effective  or  in 
the  public  Interest  to  attempt  to  list  these 
programs.  Such  a list  would  likely  require 
serveral  additional  pages.  In  addition,  NIH 
could  not  be  certain  that  every  federal 
program  would  be  Included  as  many  federal 
agencies,  as  well  as  private  organizations 
both  national  and  International  have  elected 
to  follow  the  NIH  Guidelines.  In  lieu  of  the 
individual  program  listing.  NIH  invites 
readers  to  direct  questions  to  the  Information 
address  above  about  whether  individual 
programs  listed  in  the  Catalog  of  Federal 
Domestic  Assistance  are  affected. 

NIH  programs  are  not  covered  by  OMB 
Circular  A-9S  because  they  fit  the  description 
of  "programs  not  considered  appropriate"  in 
Section  8-{b)-(4)  and  (S)  of  that  Circular, 

Dated:  November  20. 1981. 

Richard  M.  Krause. 

Director,  Natiana!  Institute  of  Allergy  and 
Infectious  Diseases.  National  Institutes  of 
Health. 

|PR  r>oc.  SI-M4SS  PIIkI  n-*-St  S<4S  nml 
WUJNO  COOC  4140-et-H 
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DEPARTMENT  OF  HEALTH  & HUMAN  SERVICES 


Public  Health  Service 


National  Institutes  of  Health 
Bethesda.  Maryland  20205 


Decenyoer  18,  1981 


MEMORANDUM 


TO:  Interested  Parties 

FRCM:  Director,  Office  of  Recanbinant  ENA  Activities 

SUBJECT:  Proposed  Revisions  of  NIH  Guidelines  for  Research 

Involving  Recombinant  ENA  Molecules 


Ccnments  are  invited  on  two  proposals  for  a major  revision  of  the  National 
Institutes  of  Health  (NIH)  Guidelines  for  Research  Involving  Recombinant  ENA 
Molecules. 

The  Recombinant  ENA  A3visory  Committee  (RAC)  has  developed  a proposed  revision 
and  reccnmended  that  it  be  published  for  cement.  This  proposal  appears  in 
the  Federal  Register  dated  December  4 , 1981 . 

The  major  features  of  this  proposal  are: 

1.  The  Guidelines  would  cease  to  be  mandatory  and  would  become  a 

voluntary  oode  of  standard  practice.  The  following  requirements 
would  be  eliminated:  that  institutions  have  an  Institutional  Bio- 

safety Cemmittee  (IBC),  that  investigators  obtain  prior  afproval 
from  the  IBC  before  beginning  certain  experiments,  and  that  inves- 
tigators obtain  prior  approval  from  NIH  before  beginning  certain 
experiments.  The  section  of  the  Guidelines  specifying  that  non- 
coi^iance  could  lead  to  loss  of  NIH  funds  would  also  be  eliminated. 

2.  Section  III  of  the  Guidelines  giving  containment  levels  would  be 
greatly  sin^Jlified,  and  most  experiments  currently  requiring  P2  or 
P3  containment  would  be  recemmended  at  PI. 

3.  The  prohibitions  section  (I-D)  of  the  Guidelines  would  be  eliminated, 
although  two  of  the  current  prohibitions  (I-D-2  and  I-D-5)  would  be 
retained  as  admonishments. 

An  alternative  proposal  appears  as  item  7 in  the  Federal  Register  notice  of 
December  7,  1981. 

The  major  features  of  this  proposal  are: 

1.  The  Guidelines  would  continue  to  be  mandatory  for  institutions 
receiving  NIH  funding.  Certain  experiments  would  require  prior 
review  by  NIH,  certain  experiments  would  require  prior  review  by  an 
IBC,  and  certain  experiments  would  require  notice  to  an  IBC  simulta- 
neously with  initiation  of  the  experiment. 
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2.  Section  III  of  the  Gbidelines  would  be  reorganized  and  simplified. 

All  experijiients  would  fall  into  one  of  four  classes.  E^ysical  contain- 
ment requireraents  for  some  classes  of  experiments  would  be  lowered. 

3.  Three  of  five  current  prohibitions  (I-D-2,  I-D-4,  amd  I-D-5  in  the 
current  Guidelines)  %ouId  be  listed  in  a new  section  that  would  con- 
tinue to  require  RAC  review  and  NIH  approval  before  initiation. 
&q3eriments  currently  falling  inder  pr^ibition  I-D-1  eind  I-D-6  could 
prcxeed  alter  IBC  ^ppro^al. 

Copies  of  the  above  mentioned  Ptederal  Register  notices  as  well  as  a sunmary 
ooiparing  the  current  Guidelines  with  the  two  proposals  are  enclosed.  Comments  on 
these  proposals  should  be  directed  to  the  attention  of  the  Director,  Office  of 
ReocaPinant  OKA  Activities,  National  Institutes  of  Health,  Building  31,  Room  4A52, 
Bethesda,  Maryland  20205,  U.S.A. 

These  proposals  and  ooBinents  on  them  will  be  considered  by  the  RAC  at  its  next 
meeting  on  February  8-9,  1982. 
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Part  II 


Department  of 
Health  and  Human 
Services 

National  Institutes  of  Health 


Recombinant  DNA  Advisory  Committee 
Meeting;  Recombinant  DNA  Research, 
Proposed  Actions  Under  Guidelines 
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DEPARTMENT  OF  HEALTH  AND 
HUMAN  SERVICES 

National  Institutes  of  Health 

Recombinant  DNA  Advisory 
Committee;  Meetings 

Pursuant  to  Pub.  L.  92-463,  notice  is 
hereby  given  of  a meeting  of  the 
Recombinant  DNA  Advisory  Committee 
at  the  Marriott  Hotel,  Salon  D and  E, 
5151  Pooks  Hill  Rd.,  Bethesda,  Maryland 
20014,  on  February  8, 1982,  from  9:00 
a.m.  to  recess  at  approxirhately  6:00 
p.m.,  and,  if  necessary,  on  February  9, 
1982,  from  8:30  a.m.  to  5:00  p.m.  This 
meeting  will  be  open  to  the  public  to 
discuss; 

Proposed  major  revision  of  Guidelines 
Amendment  of  Guidelines 
E.  coli  K-12  host-vector  systems 
Host-vector  systems  other  than  E.  co// K-12 
Risk-assessment 

Review  of  protocols  for  required  containment 

levels 

Proposed  exemptions  to  Guidelines 
Other  matters  requiring  necessary  action  by 

the  Committee 

Attendance  by  the  public  will  be 
limited  to  space  available. 

Dr.  William  J.  Gartland,  Jr.,  Executive 
Secretary,  Recombinant  DNA  Advisory 
Committee,  National  Institutes  of 
Health,  Building  31,  Room  4A52, 
telephone  (301)  496-6051,  will  provide 
materials  to  be  discussed  at  the  meeting, 
rosters  of  committee  members,  and 
substantive  program  information.  A 
summary  of  the  meeting  will  be 
available  at  a later  date. 

In  addition,  notice  is  hereby  given  of  a 
meeting  of  the  Large  Scale  Review 
Working  Group  sponsored  by  the 
Recombinant  DNA  Advisory  Committee 
at  the  National  Institutes  of  Health, 
Building  31C,  Conference  Room  8,  9000 
Rockville  Pike,  Bethesda,  Maryland 
20205,  on  February  9, 1982,  after 
adjournment  of  the  meeting  of  the 
Recombinant  DNA  Advisory  Committee, 
from  approximately  2:00  p.m.  to  5:00  p.m. 
The  meeting  will  be  open  to  the  public. 
Attendance  will  be  limited  to  space 
available. 

Further  information  may  be  obtained 
from  Dr.  Elizabeth  Milewski,  Executive 
Secretary,  Large  Scale  Review  Working 
Group,  NIAID,  Building  31,  Room  4A52, 
Bethesda,  Maryland,  telephone  (301) 
496-6051. 


Note. — OMB’s  "Mandatory  Information 
Requirements  for  Federal  Assistance  Program 
Announcements"  (45  FR  39592)  requires  a 
statement  concerning  the  official  government 
programs  contained  in  the  Catalog  of  Federal 
Domestic  Assistance.  Normally  NIH  lists  in 
its  announcements  the  number  and  title  of 
affected  individual  programs  for  the  guidance 
(j)f  the  public.  Because  the  guidance  in  this 
notice  covers  not  only  virtually  every  NIH 
program  but  also  essentially  every  federal 
research  program  in  which  DNA  recombinant 
molecule  techniques  could  be  used,  it  has 
been  determined  to  be  not  cost  effective  or  in 
the  public  interest  to  attempt  to  list  these 
programs.  Such  a list  would  likely  require 
several  additional  pages.  In  addition,  NIH 
could  not  be  certain  that  every  federal 
program  would  be  included  as  many  federal 
agencies,  as  well  as  private  organizations, 
both  national  and  international,  have  elected 
to  follow  the  NIH  Guidelines.  In  lieu  of  the 
individual  program  listing,  NIH  invites 
readers  to  direct  questions  to  the  information 
address  above  about  whether  individual 
programs  listed  in  the  Catalog  of  Federal 
Domestic  Assistance  are  affected. 

NIH  programs  are  not  covered  by  OMB 
Circular  A-95  because  they  fit  the  description 
of  "programs  not  considered  appropriate”  in 
section  8-(b)-(4)  and  (5)  of  that  Circular. 

Dated:  December  22. 1981. 

Thomas  E.  Malone, 

Deputy  Director,  NIH. 

(FR  Doc.  82-21  Filed  1-5-82;  8:45  am] 

BILLINQ  CODE  4140-01-M 


Recombinant  DNA  Research; 
Proposed  Actions  Under  Guidelines 

agency:  National  Institutes  of  Health, 
PHS,  HHS. 

ACTION:  Notice  of  actions  under  NIH 
Guidelines  for  Research  Involving 
Recombinant  DNA  Molecules. 

SUMMARY:  This  notice  sets  forth 
proposed  actions  to  be  taken  under  the 
NIH  Guidelines  for  Research  Involving 
Recombinant  DNA  Molecules. 
Interested  parties  are  invited  to  submit 
comments  concerning  these  proposals. 
After  consideration  of  these  proposals 
and  comments  by  the  NIH  Recombinant 
DNA  Advisory  Committee  (RAC)  at  its 
February  8-9, 1982  meeting,  the  Director 
of  the  National  Institutes  of  Health  will 
issue  decisions  on  these  proposals  in 
accord  with  the  Guidelines. 
date:  Comments  must  be  received  by 
February  5. 1982. 

ADDRESS:  Written  comments  and 


recommendations  should  be  submitted 
to  the  Director,  Office  of  Recombinant 
DNA  Activities,  Building  31,  Room  4A52, 
National  Institutes  of  Health,  Bethesda, 
Maryland  20205.  All  comments  received 
in  timely  response  to  this  notice  will  be 
considered  and  will  be  available  for 
public  inspection  in  the  above  office  on 
weekdays  between  the  hours  of  8:30 
a.m.  and  5:00  p.m. 

FOR  FURTHER  INFORMATION  CONTACT: 

Background  documentation  and 
additional  information  can  be  obtained 
from  Drs.  Stanley  Barban  or  Elizabeth 
Milewski.  Office  of  Recombinant  DNA 
Activities,  National  Institutes  of  Health, 
Bethesda,  Maryland  20205,  (301)  496- 
6051. 

SUPPLEMENTARY  INFORMATION:  The 

National  Institutes  of  Health  will 
consider  the  following  actions  under  the 
Guidelines  for  Research  Involving 
Recombinant  DNA  Molecules. 

1.  Request  for  Permission  to  Clone 
Subgenomic  Segments  of  Foot  and 
Mouth  Disease  Virus 

Molecular  Genetics,  Inc.,  of 
Minnetonka,  Minnesota,  requests 
approval  to  transfer  E.  coli  K-12  cDNA 
clones  comprising  less  than  75%  of  the 
entire  genome  of  Foot  and  Mouth 
Disease  Virus  from  the  Plum  Island 
Animal  Disease  Center  to  its  research 
facility  at  10320  Bren  Road  East, 
Minnetonka,  Minnesota,  and  to  conduct 
experiments  with  these  clones  under  PI 
containment  conditions. 

2.  Request  to  Clone  Plant  DNA  in  the 
Cyanobacterium  Anacystis  Nidulans 

Dr.  Lawrence  Bogorad  of  Harvard 
University  requests  permission  to 
initiate,  at  Pi  containment,  a program 
involving  the  cloning  in  the 
cyanobacterium  Anacystis  nidulans 
(strain  R2)  of  DNA  from  chloroplasts  of 
various  plants  (initially  primarily  from 
Zea  mays).  Dr.  Bogorad  would  employ 
the  plasmid  vector  pUCl04,  a construct 
of  the  cyanobacterial  plasmid  pUCl  and 
the  E.  coli  vector  pACYCl84. 

Note. — OMB’s  "Mandatory  Information 
Requirements  for  Federal  Assistance  Program 
Announcements"  (45  FR  39592)  requires  a 
statement  concerning  the  official  government 
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programs  contained  in  the  Catalog  of  Federal 
Domestic  Assistance.  Normally  NIH  lists  in 
its  announcements  the  number  and  title  of 
affected  individual  programs  for  the  guidance 
of  the  public.  Because  the  guidance  in  this 
notice  covers  not  only  virtually  every  NIH 
program  but  also  essentially  every  federal 
research  program  in  which  DNA  recombinant 
molecule  techniques  could  be  used,  it  has 
been  determined  to  be  not  cost  effective  or  in 
the  public  interest  to  attempt  to  list  these 
programs.  Such  a list  would  likely  require 
several  additional  pages.  In  addition,  NIH 
could  not  be  certain  that  every  federal 
program  would  be  included  as  many  federal 
agencies,  as  well  as  private  organizations, 
both  national  and  international,  have  elected 
to  follow  the  NIH  Guidelines.  In  lieu  of  the 
individual  program  listing,  NIH  invites 
readers  to  direct  questions  to  the  information 
address  above  about  whether  individual 
programs  listed  in  the  Catalog  of  Federal 
Domestic  Assistance  are  affected. 

NIH  programs  are  not  covered  by  0MB 
Circular  A-9S  because  they  fit  the  description 
of  "programs  not  considered  appropriate"  in 
section  S-(b)-(4]  and  (5)  of  that  Circular. 

Dated;  December  17, 1981. 

Richard  M.  Krause, 

Director,  National  Institute  of  Allergy  and 
Infectious  Diseases. 

IFR  Doc  S2-22  Filtd  l-S-82:  8:45  ain| 

BIU.INO  CODE  4140-01-M 
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DEPAKIMENr  CF  HEALTH  AND  HUMAN  SERVICES 
PUBLIC  HEALTH  SERVICE 
NATICNAL  INSTITUTES  CF  HEALTH 

RECCMBINANT  ADVISORY  CCMMITTEE 

MINUTES  CF  MEETINSl 

FEBRLARY  8-9,  1982 


Hie  Reocmbinant  ENA  Advisory  Committee  (RAC)  v«s  convened  for  its  twenty-fourth 
meeting  at  9:00  a.m.  on  FdDruary  8,  1982,  at  the  Marriott  Hotel,  Salon  D and  E, 
5151  Rocks  Hill  Road,  Bethesda,  Maryland  20814.  Mr.  R^  Ttornton  (Chairman), 
President,  Arkansas  State  Uhiversity,  presided.  In  accordance  with  Public  Law 
92-463,  the  meeting  was  open  to  the  public. 

Committee  members  present  for  all  or  part  of  the  meeting  were; 

Abdul  Karim  Ahmed;  David  Baltimore;  Kenneth  Bems;  L.  Albert  Ealoz;  Nina  Fedoroff; 
David  Friedman;  Richard  Goldstein;  King  Holmes;  I^tricia  King;  Arthur  Landy;  f^on 
Levine;  Vfemer  Maas;  David  Martin;  James  Mason;  Gerard  MoGarrity;  Robert  McKinney; 
Robert  Mitchell;  Elena  Nightingale;  Ramon  Pinon;  Mark  Saginor;  Johi  Scandalios; 
and  William  J.  Gartland,  Jc.,  Executive  Secretary. 

A Coimittee  roster  is  attached.  (Attachment  I) 

The  following  ad  hoc  consultant  to  the  Conmittee  was  present; 

Susan  K.  Qottesnan,  National  Institutes  of  Health. 

The  following  noT-voting  members  and  liaison  representatives  were  present; 

Howard  Beman,  U.S.  \feterans  Administration;  Chia  T.  Chen,  OSHA,  U.S.  Department 
of  labor;  George  Duda,  Department  of  Energy;  Timothy  J.  Henry,  Pood  and  Drug 
Administration;  Herman  Lewis,  National  Science  Foundation;  Henry  Miller,  Bureau 
of  Drugs,  FDA;  Sue  Tblin,  U.S.  Department  of  Agriculture;  and  William  J.  Walsh, 
III,  U.S.  Department  of  State. 


^Hie  RAC  is  advisory  to  the  NIH,  and  its  recommendations  should  not  be  considered 
as  final  and  accepted.  The  Office  of  Recombinant  ENA  Activities  should  be  con- 
sulted for  NIH  policy  on  specific  issues. 
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Other  Natiofml  Institutes  of  Health  staff  present  were; 

Robert  C.  Badcus,  OD;  Stanley  Barban,  NIAID;  W.  Ehmett  Barkley,  OD;  Becky  Connors, 
NIAID;  Irving  Dele^ipe,  NIAID;  Joan  Hartman,  NIAID;  Elizabeth  Milewski,  NIAID; 
Stanley  Nagle,  NIAID;  Donadd  Ralbovsky,  OD;  Monica  Schaeffer,  OD;  Robert  Schreiber, 
NIAID;  emd  Bernard  Talbot,  NIAID. 


Others  in  attendance  for  edl  or  part  of  the  meeting  were; 

Beth  Barban;  Claudia  Baskin,  PMA  Newsletter;  Robert  Bazell,  NBC  News;  Tineke 
Bodde,  BioScience  Magazine;  Michael  Boriso/,  USSR  Elnbassy;  Irene  Brandt,  Eli 
Lilly  & Ccmpany;  Allan  Buchanan,  President's  Commission  on  Medical  Ethics;  Dennis 
Cheek,  Lhiversity  of  Baltimore;  Marc  Collett,  Molecular  Genetics,  Inc,;  David 
Collins,  Department  of  ^stice;  David  Dickson,  Nature;  James  Dougherty,  National 
Endowment  for  the  Hiananities;  Paula  Dwyer,  McGkaw  Hill;  larry  Elliott,  Nationed 
Institute  for  Occupational  Safety  and  Health;  John  Ferrugia,  CBS;  Shelly  Fabares; 

Sam  Fleming,  Maver  School;  Jeffrey  Fox,  Chemicad  and  Engineering  News;  John 
Gaiet,  Sobering  Plough  Corporation;  Charles  Gaush,  Bethesda  Hesearcti  laboratories; 
lowell  Harmison,  Office  of  Assistant  Secretary  for  Health;  Clayton  Hathaway, 
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I.  CALL  TO  ORDER  AND  CT>ENING  REMARKS 

Mr.  Ray  Thornton,  Chairman,  called  the  meeting  to  order  at  9:00  a.m., 
on  February  8,  1982.  He  introduced  two  new  members  of  the  Recombinant 
ENA  Advisory  Committee:  E)r.  David  Friedman,  Professor  of  Microbiology  at 

the  Dhiversity  of  Michigan  and  Dr.  David  Martin,  Professor  of  Medicine  and 
Chief  of  Medical  Genetics  at  the  thiversity  of  California  Medical  Center, 
San  Francisco. 


II.  MINUTES  OF  THE  SEPTEMBER  10-11,  1981,  MEETING 


Mr.  Thornton  asked  Er.  McGarrity  to  conment  on  the  minutes  (tab  1061) 
of  the  September  10-11,  1981,  meeting.  Dr.  McGarrity  said  the  minutes 
accurately  reflected  the  September  meeting,  and  moved  that  they  be  accepted. 
Dr.  Pedoroff  seconded  the  motion.  Dr.  McKinney  requested  a clarification 
of  the  language  in  Section  XVI,  Containment  Conditions  for  Cloning  and 
E^^ression  of  ENA  Coding  for  Diphtheria  Toxin.  He  suggested  the  language 
should  be  clarified  to  read: 

"Dr.  McKinney  suggested  RAC  specify  that  the  work  be  conducted 
in  P3  laboratories  in  Building  550  of  the  Frederick  Cancer  Research 
Center  under  conditions  specified  by  the  local  IBC." 

Mr.  Thornton  called  the  question  on  the  motion  to  accept  the  minutes 
with  the  clarified  language.  The  motion  was  unanimously  acc^ted. 


III.  RISK  ASSESSMENT  STUDIES 

Mr.  Tliomton  invited  Dr.  Levine  to  present  the  sunmary  of  recombinant 
DNA  risk  assessment  studies  at  tab  1057.  Dr.  Levine  said  that  fran  the 
early  days  of  recombinant  ENA  teohnology  there  has  been  oonoem  about 
measures  used  to  oontain  genetic  recombinants.  Sophisticated  physical 
containment  facilities  can  provide  containment,  however,  such  facilities 
are  expensive  to  construct  and  to  maintain.  On  the  other  hand,  a degree 
of  biological  containment  can  be  ctotained,  inexpensively,  by  selecting 
"safe"  poorly  mobilizable  plasmids  as  dealing  vectors  and  by  using  as 
hosts  bacterial  strains  that  do  not  colonize  the  human  intestine. 

The  degree  to  vhich  poorly  mctoilizable  "safe"  plasmids  can  or  cannot  be 
transferred  from  bacterium  to  bacterium  within  the  human  intestinal  milieu 
is  a critical  assessment  of  containability.  The  Falmouth  Conference  on 
Recombinant  INA  in  1977  formally  addressed  the  question  of  plasmid  irobili- 
zability;  the  conferees  recommended  that  risk  assessment  studies,  consisting 
of  feeding  human  volunteers  ^ ooli  K-12  with  various  plasmids,  be  performed. 
In  1979,  an  ad  hoc  Working  Gtoup  for  Risk  Assessment  was  convened  at  NIH. 

At  that  meetup , experts  reviewed  the  Falmouth  protocol  and  pointed  out 
that  it  would  not  be  feasible  to  evaluate  plasmid  transfer  using  E.  coli 
K-12  as  the  host,  since  E.  coli  K-12  does  not  colonize  the  human  Intestine 
and  is  rather  rapidly  eliminated  from  the  bowel.  An  ^ coli  K-12  strain 
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would,  thus,  never  reach  high  erwugh  numbers  in  the  huran  intestine  for 
plasmid  tr2insfer  to  be  detected  if  it  occurred  at  low  probability.  The 
Ad  hoc  Working  Gtoup  suggested  instead  that  the  plasmids  should  be  evaluated 
'Sor  mobilizability  using  as  host  an  ^ ooli  strain  that  reeidily  colonizes 
the  hunan  intestine. 

Dr.  Levine  said  the  risk  assessment  studies  he  would  describe  used  ^ ooli 
strain  HS-4  feeding  studies  to  evaluate  plasnid  mobilizability.  He  said 
the  study  was  to  determine;  (a)  how  well  ^ ooli  HS-4  colonized  the  hunan 
intestine;  (b)  viiether  indigenous  colifotms  would  continue  to  co-habitate 
in  the  colon  with  HS-4;  (c)  v4iether  and  with  vhat  frequency  a mobilizable 
plaanid  would  be  transferred  by  triple  crosses  in  vivo  from  HS-4  into 
indigenous  colifotms;  (d)  Whether  and  with  whatTrequency  a poorly  mobili- 
zable plasmid  would  be  transferred  by  triple  crosses  in  vivo  fron  HS-4 
into  indigenous  colifotms;  and  (e)  vihether  and  with  vfiat  frequency  a poorly 
mobilizable  plasmid  would  be  transferred  vivo,  in  the  presence  of  a 
highly  conjugative  plasmid,  fron  HS-4  into  indigenous  colifotms. 

Dr.  Levine  said  the  experiments  show  that:  (a)  ^ ooli  HS-4  very  effectively 

colonizes  the  human  intestine;  (b)  indigenous  colifotms  continue  to  cohabit 
the  colon  with  HS-4  in  most  individuals;  (c)  mobilizable  plasnids  are 
transferred  by  triple  crosses  jn  vivo  from  HS-4  into  indigenous  coliforms; 

(d)  a poorly  mobilizable  plasmid  is  not  detectably  transferred  by  triple 
crosses  in  vivo  from  HS-4  into  indigenous  colifotms;  and  (e)  a poorly 
mobilizaEIe  plasmid  transfers  in  the  presence  of  a highly  conjugative 
plasmid  in  vivo  from  HS-4  into  indigenous  coliforms. 

Cr.  Levine  anphasized  that  experiment  (d)  described  above  examining  vhether 
a poorly  mobilizable  plasmid  can  be  transferred  ^ vivo  by  triple  cross 
is  the  criticad  risk  assessrent  study  as  it  most  resenbles  the  potential 
laboratory  accident.  He  pointed  out,  ho%«*ever,  that  very  large  numbers  of 
organisms,  in  sodiun  bicarbonate  to  neutradize  stomach  acid,  were  fed  to 
volunteers  taking  the  antibiotic,  tetracycline.  The  use  of  antacids  and 
antibiotics  is  forbidden  in  a recombinant  D^A  laboratory,  and  the  numbers 
of  organisTts  administered  in  the  study  are  ixirealistically  large  in  terms 
of  vhat  might  occur  in  a laboratory  accident.  Even  inder  these  unrealistic 
conditions  vhich  enhance  the  possibility  of  transmission,  there  was  no 
demonstrable  transfer  of  the  poorly  mobilizable  plasmid. 

Dr.  Levine  said  Dr.  Stiart  Levy  of  Tufts  Lhiversity  had  also  performed 
feeding  studies.  Dr.  Levine  said  Dr.  Levy  fed  volunteers  a debilitated  E. 
ooli  K-12  strain  containing  a poorly  mobilizable  plasmid  and  two  derepressed 
conjugative  plasnids.  The  strain  does  not  colonize,  and  no  transfer  of 
the  plasmid  to  indigenous  coliforms  was  observed.  Dr.  Levy's  study, 
however,  is  more  realistic  in  that  it  tests  for  plasmid  transfer  with  a 
host-vector  ^tem  actually  used  in  recombinant  ENA  research.  Dr.  Martin 
asked  if  conparable  studies  had  been  performed  in  mic£.  Dr.  Levine  said 
that  E.  ooli  is  nc3t  a major  flora  in  the  mouse  and  doesn't  reach  anyvhere 
near  tRe  ocxjoentration  per  gram  of  feceil  material  that  <xie  gets  in  nan; 

Ct.  Levine  felt  that  human  feeding  studies  are  the  cnritical  experiments. 
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IV.  PROPOSED  REVISICN  OF  TOE  GUIDELINES 

Mr.  Ttomton  called  the  attention  of  the  RAC  to  the  major  topic  of  the 
F^ruary  8-9,  1982,  meeting,  a discussion  of  two  proposals  (tabs  1050,  1056A, 
1056B,  1056C/1,  1056C/7,  1056D,  1056E,  1056F,  1056G)  to  itodify  the  the 
current  NIH  Guidelines  for  Research  Involving  Recombinant  DM^  Molecules. 

Mr.  'Ihomton  said  he  would  take  a moment  to  give  his  personal  perspective 
prior  to  resuming  the  role  as  committee  chairman.  He  said  former  NIH 
Director,  Donald  Fredrickson,  summarized  the  purposes  of  the  Guidelines  as 
(1)  to  establish  a rapid,  complete  means  of  camunication,  (2)  to  assure 
that  the  Guidelines  are  conservative  yet  allow  research  to  proceed,  and 
(3)  to  permit  public  participation  in  the  formulation  of  public  policy. 

Mr.  Ihomton  noted  the  difficulty  of  establishing  and  maintaining  oommuii- 
cation  between  public  policy  decision  makers  and  experts  in  a scientific 
field.  NIH  has  devised  a mechanism  v*iich  successfully  maintains  this 
coTinunication,  and  he  would  not  wish  to  abandon  it. 

Mr.  Thornton  then  described  the  Guidelines  from  a lawyer's  perspective. 

He  noted  that  the  Guidelines  are  not  laws;  he  thought  this  is  good  since 
laws  are  difficult  to  formulate  and  difficult  to  change.  Neither  are 
they  regulations;  regulations  are  subject  to  formal  revision  procedures 
much  more  rigid  than  those  RAC  and  the  NIH  follow  in  modifying  the  Guide- 
lines. Neither  are  the  Guidelines  simply  statements  of  good  practice. 

The  RAC  and  the  NIH  have  been  responsive  to  change,  not  as  quickly  perhaps 
as  some  would  have  preferred,  but  quickly  enough  that  the  advance  of  science 
has  not  been  significantly  impeded. 

Mr.  Thornton  then  recognized  Dr.  Baltimore  who  referred  to  the  December  4, 
1981,  proposal  vhioh  RAC  had  recommended  for  publication  in  the  Federal 
Register  (46  FR  59368).  Dr.  Baltimore  said  that  the  proposal  had  elicited 
tremendous  response.  He  said  that  conversion  to  a voluntary  code  of 
standard  practice,  as  described  in  the  December  4,  1981,  Federal  Register, 
is  appropriate.  Although  the  current  NIH  Guidelines  are  not  formal  regu- 
lations, they  have  instituted  an  informal  regulatory  process.  He  expressed 
hope  that  the  philosophy  of  voluntary  compliance  expressed  in  the  December  4, 
1981,  proposal  would  be  aocepted. 

Dr.  Baltimore  suggested  that  some  of  the  concerns  expressed  about  the 
December  4,  1981,  proposal  by  correspondents  could  be  addressed  and  met 
by  modifications.  Some  correspondents  had  expressed  concern  that  the  IBCs 
would  be  dismantled.  Dr.  Baltimore  assumed  that  with  the  language  of  the 
December  4,  1981,  proposal,  the  IBCs  would  remain  in  place.  He  said  he  had, 
however,  prepared  an  amendment,  v^ich  might  be  added  during  the  discussicxi, 
specifying  a continuing  role  for  IBCs. 

Dr.  Baltimore  said  that  in  setting  Pi  containment  conditions,  the  Decenber 
4,  1981,  proposal  implies  there  could  not  be  deliberate  release  of  recom- 
binant organisms  into  the  environment.  It  is  clear  from  the  letters  received 
in  response  to  the  proposal,  hovever,  that  sane  people  would  prefer  an 
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explicit  statement  to  that  effect.  Dr.  Baltimore  said  that  if  RAC  felt  it 
MBS  necessary,  he  Mould  support  an  enendment  to  the  Decentser  4,  1981, 
proposal  to  acoonplish  that  aim. 

Finally,  Dr.  Bedtimore  suggested  the  language  of  Section  InA  might  be 
■odified  to  include  a strong  statement  that  although  voluntary,  adherence 
to  the  Guidelines  is  strongly  reconmended.  He  said  the  December  4,  1981, 
proposal  with  these  amendments  would  be  responsive  to  corments  received. 

He  then  mcved  the  proposal  appearing  in  the  December  4,  1981,  Federal 
Register  (46  FR  59368)  eis  an  item  for  discussion.  The  motion  was  seconded 
by  Dr.  MoGarrity. 

Dr.  Baltimore  made  an  additionad  statement  in  response  to  certain  written 
ccnments  received.  He  said  that  he  has  never  hidden  his  affiliation  with 
the  oonp3any.  Collaborative  Reseaurdi,  of  Wad  them,  Massachusetts.  He  stressed, 
however,  that  if  he  were  acting  for  the  compjany,  he  would  not  be  supporting 
the  December  4,  1981,  pxroposad  because  he  said  it  is  not  in  the  interests 
of  amy  institution  in  the  Boston  area,  as  it  might  lead  to  nore  stringent 
regulation  at  the  locad  level.  He  said  he  supported  the  December  4,  1981, 
proposal  because  he  believes  it  is  correct. 

Dr.  Nightingade  said  that  letters  conmenting  on  the  prcposads  indicate 
many  remaining  concerns  in  both  the  scientific  au^d  public  sectors.  In  her 
view,  these  concerns  are  not  adequately  addressed  by  the  December  4, 

1981,  prcposad  even  if  that  proposal  were  modified  as  just  suggested  by 
Dr.  Badtinore. 

Dr.  Nightingade  said  that  there  is  not  a clear  consensus  for  eliminating 
the  mandatory  nature  of  the  Guidelines  or  eliminating  the  requirement 
for  IBCs.  She  said  the  issue  of  scale-up  needs  further  discussion.  She 
expressed  the  belief  that  removing  the  n^uvdatory  nature  of  the  Guidelines 
would  stimulate  a variety  of  legislative  actions  across  the  country,  possibly 
resulting  in  regulatory  variation  from  location  to  location.  She  adso 
suggested  that  although  the  probability  of  an  event  with  disastrous 
consequences  is  v^ry  small,  one  must  acknowledge  that  gaps  in  scientific 
knowledge  exist;  if  such  a very  rare  event  should  occur,  there  could  be 
tremendous  backlash  against  the  scientific  canmxiity. 

Dr.  Nightingale  said  the  December  7,  1981  (46  FR  59734,  fert  7,  •'Gottesman" ) , 
proposal  would  simplify  the  Guidelines  and  remove  nany  restrictions. 

Dr.  Nightingade  said  she  had  a list  of  at  least  six  ways  in  which  the 
Gottesman  proposal  could  be  further  simplified,  and  restrictions  further 
rancved,  by  the  next  RAC  meeting.  Dr.  Nightingade  then  moved  acceptance  of 
the  December  7,  1981,  "Gottesman"  proposal  as  a substitute  motion  with  a 
conmitment  to  oontirue  to  review,  reorganize,  simplify,  and  remove  restric- 
tions from  the  Guidelines  as  expi^itiously  as  pxssible.  cr.  Fedoroff 
seconded  the  motion. 

Dr.  Bems  said  that  the  current  Guidelines  are  cumbersome  and  ocmplex.  The 
RAC  has  severad  options.  The  most  significant  issue  is  the  mandatory  nature 
of  the  Guidelines.  He  thought  having  IBCs  is  good,  and  reconmended  keeping 
the  RAC.  He  stated  a preference  for  readily  understandable  Guidelines. 
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Et.  Mascxi  said  RAC  has  acted  responsibly  in  the  process  of  reviewing 
the  Guidelines.  He  supported  the  need  for  IBCs  in  both  academia  and 
industry.  Indeed  this  type  of  activity  should  not  be  limited  to  the 
recombinant  ENA  field  but  should  be  encouraged  generically.  He  feared 
that  RAC,  by  its  endorsement  for  publication  of  the  December  4,  1981, 
proposal,  did  not  convey  to  the  public  the  importance  of  IBCs.  Dr.  Mason 
suggested  that  certain  issues  should  be  carefully  scrutinized,  including 
deliberate  release  of  reconabinant  containing  organisms  into  the  environment 
and  the  cloning  of  genes  for  drug  resistance  and  for  certain  toxins. 

Dr.  Mason  expressed  the  belief  that  the  NIH  Guidelines  ultimately  should 
and  will  become  voluntary,  but  suggested  they  should  remain  mandatory  for 
the  time  being  for  at  least  two  reasons:  (1)  more  information  should  be 

collected,  particularly  in  regard  to  some  of  the  areas  currently  prohibited; 
and  (2)  the  public  is  not  yet  ready  for  volmtary  guidelines. 

Dr.  Goldstein  said  that  he  could  not  support  the  December  4 proposal. 

He  said  that  he  supports  the  December  7 proposal  as  it  simplifies  the 
Guidelines,  specifies  IBCs,  and  maintains  mandatory  Guidelines.  He  stated 
that  haphazard  local  regulations,  varying  from  ccmminity  to  cammmity, 
and  hindering  the  research,  will  result  if  national  oversight  is  not 
maintained.  He  felt  the  December  7,  1981,  proposal  does  not  deal  ade- 
quately with  large-scale  work  and  that  area  should  be  reviewed. 

Ms.  King  noted  that  at  the  September  8-9,  1981,  RAC  meeting  she  had  not 
supported  v*iat  became  the  December  4,  1981,  proposal.  She  believes  the 
December  7 "Gottesman"  proposal  is  where  the  RAC  should  begin  in  trying 
to  reach  a final  position.  She  expressed  the  belief  that  regulation  is 
justified  by  concerns  about  safety.  Arguments  that  recombinant  ENA  is  no 
more  dangerous  than  other  forms  of  biomedical  research  have  been  advanced. 
This  does  not  lead  Ms.  King  to  the  conclusion  that  only  a voluntary  code 
of  conduct  is  necessary.  She  suggested,  rather,  that  if  other  research 
areas  pose  similar  ri^,  then  perhaps  they  too  should  be  regulated.  She 
favored  mandatory  Guidelines  with  sanctions  and  a monitoring  system.  The 
structure  should  not  yet  be  dismantled  nor  should  it  be  made  voluntary. 
Otherwise  a system  of  fragmented  regulations  at  the  state  and  local  level 
might  develop. 

Mr.  Thornton  recognized  Dr.  Gottesman  who  had  authored  the  December  7, 

1981,  proposal.  Er.  Gottesman  said  her  proposal  is  based  on  the  assess- 
ment of  risks  in  the  document  "Evaluation  of  the  Rides  Associated  with 
Recombinant  DNA"  (46  FR  59385).  She  noted  that  that  document  had  been 
generated  by  the  Working  Group  on  Itevision  of  the  Guidelines  during  the 
summer  of  1981.  Ch  the  basis  of  that  evaluation,  she  had  concluded  that 
there  are  several  types  of  experiments  about  v^ich  questions  remain  or 
about  which  so  little  is  known  that  no  absolute  conclusion  can  be  drawn. 

For  these  types  of  experiments  she  felt  a mandatory  record-keeping  and 
oversight  mechanism  is  ^pcopriate. 

Dr.  Gottesman  said  her  proposal  requires  RAC  review  and  NIH  approval  for 
certain  experiments  involving  toxin  genes,  drug  resistance  genes,  and 
release  into  the  envirOTment.  Responsibility  far  cversight  of  certain 
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other  ecperiments  is  delegated  to  the  IBCs.  'Rie  types  of  experiments  to 
be  reviewed  amd  IBC  review  procedures  mi^t  be  modified  by  RAC.  RAC  may 
wish  to  peonit  the  IBCs  greater  leeway  in  lowering  oontaiment  for  certain 
experiments.  Ct.  Gottearan  noted  that  her  proposal  does  not  alter  the 
status  of  currently  exempt  ecperiments. 

Ptr.  Dedoz  said  that  specialists  in  generad  tend  to  develop  tixinel-vision 
so  that  their  own  (xmcems  becooe  uppennost  in  their  minds.  He  noted  that 
nany  lave  amd  guidelines  regulate  cxjr  daily  lives,  and  that  even  if  the 
NIH  Guidelines  were  eliminated,  other  agencies  might  institute  guidelines 
or  regulations.  Mr.  Dedoz  expressed  his  support  for  the  December  7,  1981, 
proposed;  he  said,  in  any  event,  the  IBCs  should  be  retained. 

Cr.  McKinney  said  he  had  discussed  the  December  4 and  December  7 proposads 
with  scientists,  lawyers,  and  representatives  of  oommercial  organizations. 

He  said  the  researchers  he  had  spoken  with  aue  approximately  evenly  divided 
in  their  support  of  mandatory  vs.  voluntary  Guidelines.  Regarding  the 
cirrent  prohibitions,  Ck:.  McKinney  said  nany  people  felt  certain  experiments 
should  be  monitored  and  controlled. 

cr.  McKinney  said  that  previcxialy  the  RAC  had  extricated  itself  from 
'regulating*  large-scade  activities.  He  felt  the  reintroduction  of  the 
question  of  how  to  oversee  large-scale  work  was  retrogressive;  RAC  should 
address  scientce  issues  and  avoid  ra^iewing  lacge-scade  activities  per  se. 

Finally,  Cr.  McKinney  noted  that  seme  correspondents  mentioned  the  negative 
effects  the  Guidelines  have  had  on  research.  He  said  the  exmmittee  must 
also  take  into  account  the  beneficial  aspects  of  the  review  process;  in 
his  view  the  benefits  far  outweigh  any  negative  aspects.  He  said  RAC 
would  be  roniss  if  it  eliminated  oversight  over  reexmbinant  DT^  research 
before  more  data  are  acoxnulated. 

Mr.  Mitchell  said  he  had  made  a rough  euialysis  of  the  opinions  submitted 
by  conmentators  on  the  proposals.  According  to  his  estimate,  approximately 
half  favored  the  Deconber  4 proposal;  the  other  half  favored  either  the 
current  Guidelines  or  modest  changes  therein,  or  the  December  7 proposed. 

Mr.  Mitchell  said  the  press  gives  the  impression  that  the  recombinant  ENA 
field  is  advancing  very  rapidly.  These  accounts  do  not  support  the  edlega- 
tion  that  the  Guidelines  have  inhibited  research.  He  suggested  that  should 
the  NIH  ciiange  the  Guidelines  substantially,  RAC  would  find  itself  in  an 
mtenzble  position;  it  would  forfeit  the  opportimity  to  "nove"  the  bedi- 
nology  on  a rational  basis,  and  inifocmity  of  standards  would  be  lost. 

Mr.  Mitchell  suggested  that  adoption  of  the  Deoonber  4,  1981,  proposed  would 
destroy  sene  of  the  scientific  conmnity's  credibility.  He  said  that 
should  Congress  ever  again  consider  national  legislation,  scientists  could 
no  longer  argue  they  were  follo%n.ng  a policy  of  self-regulation. 
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Mr.  Mitchell  said  he  had  attended  a panel  meeting  of  the  Califismia  legisla- 
ture's Canmittee  on  Health  on  December  14,  1981.  Pie  said  these  legislators, 
few  of  v*)om  have  a scientific  background,  spoke  in  terms  of  public  percep- 
tions. Pie  questioned  how  many  of  those  legislators  would  understand  the 
scientific  arguments  or  atterpt  to  ccmpcehend  technical  presentations. 

Mr.  Mitchell  said  he  supported  the  Decanber  7 proposal  as  it  maintains 
the  mandatory  nature  of  the  Guidelines  and  the  requirement  for  IBCs. 

Dr.  Pedoroff  said  she  strongly  supported  the  Decanber  7 proposal  and 
urged  that  a mechanism  for  further  simplification  be  introduced. 

Dr.  Saginor  said  that  the  recombinant  ENA  issue  could  easily  become  a 
political  football;  the  Guidelines  have  restrained  politicians  from  using 
this  as  an  issue.  Pfe  added  that  the  I^AC  as  a central  committee  providing 
a forum  for  discussion  is  necessary.  Pfe  supported  the  December  7,  1981, 
proposal. 

Dr.  Irving  Johnson  of  Eli  Lilly  and  Company  said  Eli  Lilly  had  commented 
favorably  an  both  the  December  4 and  the  December  7 proposals,  although  he 
had  reservations  daout  both  proposals.  Pfe  said  the  December  4 proposal 
provides  no  "trackabilitY".  "nie  December  7 proposal,  vhile  it  simplifies 
the  Guidelines,  perpetuates  mnecessary  bookkeeping.  Pfe  said  that  Eli 
Lilly  and  Company  recommends  itandatory  retention  of  IBCs  viiich  should  be 
required  to  report  problems  to  the  I?AC. 

Dr.  Johnscxi  pointed  out  that  representatives  of  regulatory  agencies  are  on 
the  Interagency  Recombinant  ENA  Committee  and  have  liaison  representatives 
to  the  PVVC.  Ibese  representatives  are  there  to  monitor  events  and  suggest 
^propriate  action  to  their  agencies.  For  a ccmpary  involved  in  interstate 
commerce  such  as  Eli  Lilly  and  Company,  these  agencies  represent  regulations 
which  are  mandatory  and  not  voluntary. 

Dr.  Johnson  said  he  had  attended  the  November  1981  hearings  of  the  California 
Legislature's  Committee  cxi  Pfealth  and  had  detected  little  concern  over  risk 
at  that  hearing.  Concerns  were  expressed,  however,  over  moral  and  ethical 
problems.  Dr.  Jenson  exparessed  concern  about  again  raising  the  issue  of 
large-scale  work  and  cited  the  safety  of  large-scale  equipment.  He  proposed 
amending  the  December  4,  1981,  propxssal  to  require  retention  of  IBCs. 

Dr.  McGarrity  said  that  he  has  concluded  that  recombinant  ENA  research 
presents  no  hazards  beyond  those  normally  associated  with  microbiological 
research.  This  is  not  to  say  tPiere  are  no  problems  in  other  areas  of 
biomedical  research;  however,  these  hazards  have  been  adequately  handled. 

Pfe  stated  that  it  is  time  to  stop  the  discriminatory  treatment  of  recom- 
binant I»JA  research.  Pfe  favored  tlie  December  4,  1981,  proposal  with  some 
modifications. 
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Dc.  Holmes  said  he  favored  retaining  nandatory  Guidelines  and  the  require- 
ment for  IBCs.  He  rejected  the  argument  that  reconbinant  DNA  activities 
should  not  require  oversight  because  other  areas  of  microbiological  or 
biomedical  research  do  not  have  specied  oversight.  He  said  he  would  support 
the  Decanber  7,  1981,  proposal  with  the  addition  of  a recommendation  that 
IBCs  also  review  non-reccrnbinant  DtA  research  that  is  similar  to  research 
covered  by  Section  III  of  the  Guidelines. 

Cr.  Baltimore  reiterated  his  belief  that  reconbinant  Dl^  research  is  no 
more  hazardous  than  experiments  in  the  mainstream  of  biomedical  research. 

He  felt  this  was  the  judgement  of  a majority  of  the  scientific  caiminity, 
and  that  the  Dec»nber  4,  1981,  proposed  reflects  this  consensus.  He  said 
fear  of  lcx:al  regulaticxi  or  fear  of  leaving  industry  with  no  cxx3e  for 
legal  protection  were  not  re£i3ons  for  maintaining  nandatory  Guidelines. 
Adopticxi  of  the  December  4,  1981,  proposal  would  send  a message  to  States 
and  localities  that  the  RAC  cxxxrlu^s  that  regulations  are  not  necessary. 

Finally,  Baltimore  said  that  the  CDC  "Classification  of  Etiolcjgical 
Agents  c?n  the  Basis  of  Hazard"  is  not  appropriate  for  use  in  classifying 
reexanb inant  DNA  experiments. 

Dr.  Lewis  of  the  National  Science  FOuneJation  suggested  greater  flexibility 
in  IBC  specif icatfons  might  be  desirable.  Dr.  Landy  said  that  he  supported 
the  original  Baltimore-Campbell  prcposal,  and  subsequently  the  December  4, 
1981,  propos^d,  as  the  only  intellectuedly  honest  recx>9iition  of  the  relation- 
ship between  the  inestablished  potentied  risk  in  reexmbinant  ENA  research 
and  knexn  risk  in  other  areas  of  research  which  are  not  regulated.  In 
attanpting  to  rationalize  support  for  greater  ocxitrols  ever  reexmbinant 
DtA  research  than  over  work  with  knovn  pathogens.  Dr.  Landy  said  the 
training,  prccedures,  and  restraints  applied  by  the  selecrt  group  of  investi- 
gators studying  pathogens  would  not  necessarily  have  been  followed  by  all 
those  row  using  recombinant  LNA  teciiniques. 

Dt.  Gottesran  cxancurred  with  Dr.  Landy's  rationalization  and  added  that 
investigators  studying  pathogens  know  the  preperties  of  these  organisns; 
recemb inant  organises  might  express  uiexpecrted  preperties. 

Dr.  Maas  said  he  saw  no  Icgic  in  having  guidelines  for  exo  type  of  expert 
imental  procredure,  which  is  rapidly  becoming  a very  conmonly  employed 
technique,  and  having  no  regulations  for  other  types  of  more  dangercxis 
prtxredures,  such  as  work  with  chanical  carcinogens. 

Dr.  Gottesnan  said  that  mandatory  guidelines  are  not  nec:essarily  synononous 
with  bureaucnracy.  She  noted  that  the  December  7,  1981,  prcposal  no  longer 
requires  RAC  review  and  NIH  appreval  for  large-scale  procedures;  rather  it 
specifies  that  large-scale  experiments  be  approved  by  the  IBC.  She  said 
the  definition  of  large-scale  might  be  revis^.  Dr.  Gottesnan  agreed  with 
Dr.  Baltimore  that  the  CDC  Classification  of  Etiological  Agents  is  not 
perfeert,  but  she  said  the  alternative  in  the  Dec:ember  4 prcposal  of  "use 
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whatever  you  have  and  figure  it  out  yourself"  is  not  better.  If  RAC 
cannot  find  a better  mechanism  than  the  CDC  classification,  IBCs  and  Pis 
Individually  will  not  be  able  to  make  better  decisions. 

Ms.  King  said  that  the  central  issue  is  mandatory  vs.  voluntary  guidelines. 
She  said  she  was  concerned  with  questions  of  process.  She  referred  to 
Er.  Baltimore's  statement  that  only  a minority  of  scientists  believe  there 
may  be  some  safety  concerns  with  respect  to  recanbinant  DNA  research.  She 
said  the  public  cannot  ascertain  vrtiether  that  statement  is  accurate.  The 
RAC  did  not  cross-examine  those  vrtx)  submitted  written  comments.  Ms.  King 
said  RAC  members  should  be  aware  of  v*iat  she  considers  to  be  defects  in 
process,  and,  therefore,  err  on  the  side  of  caution  in  deciding  between  the 
December  4 and  December  7 proposals. 

Dr.  Nightingale  praised  the  more  extensive  attempts  to  solicit  ocmments  on 
these  proposals  than  had  occurred  in  the  past.  As  a result  of  this,  the 
canments  received  were  more  varied  than  in  the  past.  Hov^ver,  she  felt  it 
was  only  one  small  step  in  really  assessing  vhat  the  public  feels.  Referring 
back  to  Dr.  Baltimore's  statement.  Dr.  Nightirgale  said  that  disagreement 
does  exist  within  the  scientific  community  on  v^iether  there  are  iniqus 
ri^s  of  recombinant  ENA  research.  She  said  that  a major  issie  is  volun- 
tary vs.  mandatory  IBCs.  She  said  that  the  Decanber  7,  1981,  proposal 
could  be  sirrplified  and  reorganized  to  make  it  easier  to  read  and  less 
cumbersome.  She  suggested  that  Section  III-C  could  be  eliminated;  that 
the  criteria  for  defining  large-scale  could  be  revised  to  emphasize  inoculum 
size  rather  than  volume;  that  Section  IV  could  be  simplified  and  reorganized; 
that  the  bureaucracy  within  IBCs  could  be  greatly  simplified;  that 
the  section  dealing  with  whole  or  defective  viruses  could  be  simplified; 
that  Sections  III-B-2-a  and  Section  III-B-2-b  dealing  with  etiological 
agents  could  be  conbined;  and  that  all  work  in  nonpathogens  could  be 
performed  at  PI  containment.  She  viewsd  the  December  7,  1981,  proposal  as 
a first,  very  positive  step  towards  reducing  complexity  and  restrictions. 

Dr.  Levine  attempted  to  address  the  question  of  vhy  recombinant  ENA 
research  is  singled  out  for  special  consideration  while  other  biomedical 
research,  using  inherently  much  more  dangerous  organisms,  is  not.  He  said 
the  answer  is  in  the  historical  context.  Work  with  pathogens  has  had  an 
extraordinary  safety  record  for  decades.  The  reason  there  was  so  much 
interest  in  control  of  recombinant  DNA  is  that  recombinant  DNA  technology 
became  available  in  the  1970s,  in  an  era  of  regulation.  He  cited  procedures 
for  research  involving  human  subjects,  which  changed  drastically  in  the 
early  1970s.  He  said  he  supports  these  constraints  as  they  protect  the 
piislic,  as  well  as  individual  subjects,  and  they  facilitate  cormnnication 
between  the  public  and  clinical  investigators.  He  said  being  responsive 
to  the  public  is  very  important  and  if  a significant  segment  of  the 
pitolic  is  still  concerned  about  recombinant  ENA,  this  ccmmittee  should  be 
sensitive  to  that  concern.  He  said  that  he  would  like  to  see  something 
like  the  December  4,  1981,  proposal  ultimately  adopted,  but  not 'immediately. 
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Dr.  AJrcd  said  he  wished  to  qvjote  and  highlight  several  points  fron  the 
letter  fron  the  Public  and  Scientific  Affairs  Board  of  the  American  Society 
for  Microbiology.  He  quoted  fron  that  letter  that: 

"Our  concern  is  for  the  fact  that  only  sparse  infonration  is 
available  for  other  host-vectors.  With  less  characterized  systems, 
new  combinations  may  result  in  organisms  with  potentially  increased 
pathogenicity  than  either  the  donor  or  the  recipient. 

"We  are  not  only  concerned  with  the  paucity  of  infomation  but  also 
with  the  lack  of  mechanisms  for  its  dissemination.  Many  workers 
using  modem  genetic  technology  2u:e  not  versed  in  pathogenic  micro- 
biology and  cannot  be  assumed  to  have  proper  training  or  access  to 
up>-to-date  infomation." 

Dr.  Martin  said  he  believed  as  a scientist  that  reccmbinant  ENA  should  not 
be  singled  out  for  special  oversight.  However,  this  position  must  be  viewed 
within  the  historic^d  context.  He  said  that  the  state  legislators  and 
oointy  supervisors  with  whom  he  had  spoken  are  not  priirarily  interested  in 
the  scientific  basis  for  relaxation  or  elimination  of  the  Guidelines,  but 
rather  in  public  opinion.  RAC  must  be  careful  not  to  excite  a public 
reaction  that  oould  result  in  greater  bureaucratic  and  regulatory  problems 
fron  loc^LL  jurisdictions. 

Ik:.  Saginor  said  he  would  like  to  propose  an  amendment  to  the  December  7, 
1981,  prc^x»al,  should  it  pass,  that  a working  group  be  formed  to  further 
refine,  simplify,  and  reorganize  that  prcposeil,  and  that  this  group  report 
to  the  RAC  at  a future  meeting. 

A discussion  was  held  of  the  proper  parliamentary  procedure  for  the  Committee 
to  use  to  proceed.  Mr.  Thornton  suggested  that  the  Committee  might  vote 
now  on  Ct.  Nightingale's  motion  to  substitute  the  December  7 pnroposal  for 
the  December  4 proposal.  This  would  result  in  the  Committee  ohoosing 
which  "vehicle"  it  wished  initially  to  adopt.  Following  this,  RAC  members 
oould  propose  amendments  to  "perfect"  the  vehicle  chosen,  before  the  final 
vote  on  it. 

Dr.  Baltimore  "called  the  question."  By  a vote  of  nineteen  in  favor,  two 
apposed,  and  no  abstentions,  the  RAC  agxreed  to  limit  further  debate  and  to 
vote  on  the  motion  to  substitute  the  December  7,  1981,  proposal  for  the 
December  4,  1981,  proposal  as  the  vehicle  to  be  used  for  further  amendments. 
Dr.  Baltimore  said  that  although,  following  this  vote,  any  aspect  of  the 
winning  proposal  would  be  open  for  further  amendments,  he  felt  the  vote 
should  be  viewed  as  a decision  about  whether  "to  go  in  the  voluntary  or 
nandatory  direction."  Dr.  Nightingale  reminded  the  RAC  that  her  motion 
included  the  oonmitment  to  work  towards  future  simplification  of  the  Guide- 
lines. By  a vote  of  sixteen  in  favor,  five  opposed,  and  no  abstentions, 
the  RAC  adopted  the  substitute  motion,  thus,  choosing  the  Gottesman  proposal 
as  the  vehicle  to  be  placed  before  the  Connittee,  open  to  further  amendments. 
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Mr.  Thornton  recognized  Et.  Susan  Wright.  Er.  Wri^t  focused  her  connents 
on  large-scale  applications  as  she  thought  that  v^ile  many  other  issues  are 
being  addressed,  the  RAC  was  not  adequately  addressing  that  issue.  She 
said  the  primary  focus  of  RAC  has  been  on  the  hazards  of  research,  not  the 
hazards  of  industrial  processes.  She  said  that  one  cannot  dismiss  change 
of  scale  with  regard  to  accidental  release  of  recombinant  organisms.  She 
felt  the  data  base  on  industrial  hazards  is  very  poor.  She  said  she  had 
heard  some  industrialists  in  other  countries  were  considering  using  open 
fermentatic«i  tanks.  If  there  is  no  oversight,  companies  will  use  viiatever 
fermentation  process  they  think  is  in  their  best  interest.  There  are 
irresponsible  companies  willing  to  cut  comers  and  tate  risks  to  try  to 
gain  a ocmpetitive  advantage  ever  responsible  companies.  Furthermore, 
there  are  no  risk  assessment  experiments  with  organisms  making  insulin, 
interferon,  etc.  She  said  the  oemmittee  is  assuming  that  vhatever  product 
is  being  made  will  be  harmless. 

Dr.  Wright  said  the  RAC  recommendation  at  the  previous  meeting  to  exenpt 
from  NIH  review,  certain  large-scale  experiments  utilizing  ^ coli  K-12, 
Saccharonyces  oerevisiae  and  Bacillus  subtilis  host-vector  ^sterns  was  an 
error  vhich  produced  a major  g^  in  oversight.  She  urged  the  RAC  to  recon- 
sider and  re-evaluate  its  oversight  ever  large-scale  woric. 

Dr.  Irving  Jdinson  of  Eli  Lilly  and  Company  said  that  industry  has  produoed 
hundreds  of  gallcans  of  the  causative  agents  of  polio,  diphtheria,  whooping 
cough,  etc.,  with  no  great  hazard  to  workers  or  to  the  environment,  and 
in  fact  with  great  benefit  to  the  population.  Dr.  Johnson  said  the  only 
open  vats  he  is  aware  of  are  in  the  beer  brewing  industry.  Most  industrial 
fermentations  are  generally  highly  contained  to  protect  against  contamina- 
tion. Inocula  are  introduced  into  the  growth  tank  through  a rigid  stainless 
steel  structure.  The  connection  does  not  leak  and  is  steam  sterilized. 

Dr.  Wright  said  she  was  not  making  a categorical  statement  about  hazards,  but 
rather  about  the  data  base.  In  her  opinion,  the  data  are  extremely  poor  and 
incomplete,  and  assunptions  that  problems  will  be  uncomplicated  or  easy 
to  deal  with  are  premature.  These  new  technologies  should  remain  under 
RAC  review  until  a better  data  base  develops. 

Dr.  Mason  said  that  many  industrial  issues,  though  of  concern,  are  beyond 
the  scope  of  the  RAC.  Federal,  state,  and  local  authorities  that  make 
on-site  inspections  may  wish  to  evaluate  these  issues,  but  RAC  should  not. 

Er.  Ahmed  felt  a distinctioan  should  be  drawn  between  organisn  concentration 
and  total  amount  in  industrial  processes. 

Dr.  Gottesman  said  that  the  December  7,  1981,  faroposal  still  requires  that 
non-exempt  large-scale  procedures  be  reviewed  by  the  local  IBC  before  the 
project  begins;  Pl-IS  containment  would  still  apply.  It  extends  to 
all  large-scale  experiments  the  conditions  ^preved  by  RAC  at  the  previous 
meeting  for  certain  large-scale  experiments. 
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Dr.  Beme  questioned  the  language  of  Section  I-B,  Definition  of  Recxarbinant 
ENA  Molecules,  in  the  December  1,  1981,  proposal.  Ihe  relevant  text  of  Section 
1-B  reads  as  folloi«: 

■Synthetic  ENA  segrnents  likely  to  yield  a potentially  harmful 
polynucleotide  or  polypeptide  (e.g.,  a toxin  or  a pharmacologically 
active  agent)  sh£dl  be  considered  as  equivalent  to  their  natural 
D(A  counterpart.  If  the  synthetic  ENA  segment  is  not  expressed 
in  vivo  as  a pol^ucleotide  or  polypeptide  product,  it  is  exempt 
"From  the  Guidelines." 

Dr.  Qottesn«n  pointed  out  that  this  is  a reformulation  of  text  which  appears 
as  Section  III-E  of  the  current  (July  1,  1981)  Guidelines.  Dr.  Berns  sug- 
gested the  real  issue  is  vinether  the  synthetic  fragment  would  produce  a bio- 
logicedly  active  product;  he  proposed  to  amend  the  language  by  adding  the 
phrase  "biologicedly  active"  before  the  word  "polynucleotide"  in  the  last 
sentence.  Er.  Nightingale,  who  had  proposed  the  motion  being  considered,  and 
Er.  Pedoroff,  the  seconder  of  the  motion,  accepted  the  amendment. 

Er.  Saginor  then  proposed  an  amendment  which  would  explicitly  state  that  a 
working  group  be  ^ppninted  bo  review  and  attempt  to  simplify  further  the 
Guidelines  and  to  report  to  the  RAC  at  a future  meeting.  Er.  Nightingale, 
noting  this  intent  was  part  of  her  origin^d.  motion,  accepted  the  amendment, 
as  did  Er.  Fedoroff. 

Mr.  Thornton  czdled  the  question  on  Er.  Nightingade's  motion  as  modified  by 
amendments.  By  a vote  of  seventeen  in  favor,  three  opposed,  and  no  absten- 
tions, the  RAC  recoTunended  adoption  of  the  December  7,  1981,  proposed  with 
amendments.  Mr.  Thornton  said  a working  group  to  refine  the  proposal  would 
be  designated  at  a later  date,  in  accordance  with  the  motion. 

Er.  McGarrity  asked  the  conmittee  to  state  for  the  record  that  RAC  sees  no 
need  for  additional  state  and  local  ordinances  governing  reconbinant  ENA 
activities.  Dr.  Libenian,  the  biological  safety  officer  at  MIT,  advised 
against  adoption  of  Ek.  MoGarrity's  statement  as  he  viewed  it  as  counter- 
productive. Based  on  his  experience  as  a member  of  the  Boston  Biohazards 
Committee,  he  sees  growing  oorunurity  interest  in  overseeing  non-reconbinant 
biohazards  as  recombinant  systems  are  being  handled. 

Dr.  Ahmed  said  he  thought  adoption  of  Er.  MoGarrity's  statement  would  be 
viewed  as  arrogance  on  the  part  of  the  RAC,  saying  "our  views  are  gospel, 
and  don't  second  guess  us." 

Mr.  Mitchell  said  that  he  is  in  sympathy  with  the  motion  since  he  is  con- 
cerned about  fragmentation  at  the  state  and  local  level.  However,  knovang 
the  independence  of  legislative  bodies,  it  might  not  be  well  taken.  He 
suggested  that  if  the  statement  were  reworded  it  might  be  more  successful. 

Er.  McGarrity  agreed  and  withdrw  the  proposal  in  order  that  revised  text 
could  be  prepared  for  consideration  later  in  the  meeting. 
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Er.  Masai  spoke  against  D:.  McGarrity's  proposal,  as  it  runs  comter  to 
usual  regulatory  practice,  in  which  states  and  localities  may  regulate  as  long 
as  their  requirements  are  at  least  as  stringent  as  Federal  requirements. 

He  added  that  RAC's  reconmendation  would  not  be  binding. 

Dr.  Holmes  made  a motion  that  there  be  added  to  the  Guidelines  a statement 
to  the  effect  that: 

"It  is  not  clear  that  the  bic^azards  associated  with  recombinant 
M^A  are  laiique  or  different  fron  biohazards  associated  with 
other  work  with  pathogenic  organisms;  therefore,  RAC  encourages 
local  Institutional  Biosafety  Committees  to  establish  procedures 
for  review  of  experiitents  not  involving  recombinant  ENA,  vhich, 
nonetheless,  involve  bidiazards  such  as  those  addressed  in 
Section  III  of  the  Guidelines." 

Dr.  Fedoroff  seconded  the  motion.  Dr.  Landy  suggested  that  a different  state- 
ment be  substituted  for  Dr.  Holmes'  proposed  language  to  the  effect  that: 

"The  Rsconbinant  ENA  Advisory  Committee  wants  to  point  out  the 
absence  of  doronstrated  risk  or  danger  posed  by  recombinant 
ENA  research.  Hie  continuance  of  the  Guidelines  for  recombinant 
DNA  research  is  made  with  full  appreciation  of  the  fact  that 
other  areas  of  research  in  which  some  risk  has  been  demonstrated 
are  without  analogous  guidelines." 

Dr.  Landy  said  such  a statement  would  make  clear  to  the  public  that  RAC's 
recommendation  to  maintain  guidelines  is  not  based  on  demonstrated  risk,  but 
on  potential  ri^. 

E)r.  Ahmed  asked  vhether  NIH  has  the  authority  to  expand  the  purview  of  the 
IBCs  as  in  Dr.  Holmes'  statement.  Dr.  Talbot  replied  that  such  a statement 
ccxild  be  sent  to  the  IBCs  as  a recommendation. 

Dr.  Goldstein  said  that  he  thought  Dr.  Dandy's  proposal  could  "stir  up  a 
hornet's  nest,"  regenerating  the  situation  of  previous  i^ars  with  recom- 
binant MJA.  Ms.  King  said  she  could  not  support  Dr.  landy 's  proposal  as 
she  questioned  the  fhrase  "absence  of  demonstrated  ride."  Dr.  Bems  moved 
to  table  Dr.  Holmes'  proposal.  By  a vote  of  seventeen  in  favor,  three 
opposed,  and  no  abstentions,  the  proposal  was  tabled. 

Dr.  Levine  called  the  committee's  attention  to  the  report  of  the  Working 
Group  on  Revision  of  the  Guidelines  entitled  "Evaluation  of  the  Risks 
Asscx:iated  with  Recombinant  DNA  Research"  and  particularly  fert  IV-A  of 
the  report,  "Sumnary  Analysis  of  Risks"  (46  FR  59390).  He  said  the  con- 
clusioi  is  that  most  potential  recombinant  DNA  risks  envisaged  in  1975  are 
now  considered  nonexistent.  Ms.  King  said  RAC  should  emphasize  that 
available  data  cited  in  that  report  support  and  justify  RAC's  reconmendation 
of  the  December  7,  1981,  proposal.  She  suggested  the  RAC  might  formally 
reaffirm  the  "Summary  Analysis  of  Risks."  Dr.  Martin  suggested  this  text 
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Might  be  used  as  a preatnble  tx>  the  introduction  of  the  new  Guidelines  by 
the  NIH  Director.  Dr.  Holioes  raoved  that  the  Director  is  requested  to  consider 
the  "Surmary  Analysis  of  Risks"  (46  FR  59390)  as  he  detemines  a preanttle 
to  the  revised  Guidelines.  Dr.  Nightingale  seconded  the  notion.  She 
CR^ivasized  that  her  earlier  motion  for  adoption  of  the  Deconber  1,  1981, 
propoB^Ll  was  based  on  the  document  "Evaluation  of  the  Risks  Associated 
with  Reconbinant  ENA  Researdi."  She  atpected  this  docunent  would  be  pub- 
lished as  an  integral  part  of  the  decision  doctnent.  Cr.  Nason  hoped  the 
dooxnent  would  note  the  different  options  considered  by  the  RAC. 

Ns.  King  suggested  Dr.  Holmes'  motion  be  amended  to  cedi  the  attention  of  the 
NIH  Director  not  just  to  the  "Summary  Analysis  of  Ris)cs"  (46  FR  59390)  but 
also  the  motion  %#ii(±i  originally  established  the  Wor)cing  Qroup  on  Revision 
of  the  Guidelines,  the  working  Group's  agenda,  and  its  conplete  report. 

Dr.  Talbot  as)ced  if  the  motion  might  not  be  withdravn,  with  the  assiaremce 
that  NIH  staff  would  bring  all  of  these  items  to  the  Director's  attention 
without  the  necessity  of  a motion.  Hs.  Ring  said  she  would  prefer  a 
specific  motion  since  the  Working  Group  report  had  not  been  formally 
endorsed  by  the  RAC  at  the  September  1981  meeting  and  since  the  RAC  action 
today  accepting  the  December  7,  1981,  proposal  is  based  on  that  report. 

Dr.  Holmes  reworded  his  motion  to  request  the  surnoary  infonretion  discussed 
be  included  in  the  EHrector's  preamble.  Dr.  Nightingale,  %fio  had  seconded 
Dr.  Holmes'  earlier  motion,  also  agreed. 

Ik*.  Wright  said  that  if  there  were  to  be  a genered  statement  on  risks,  then 
it  should  be  made  clear  industrial  problans  the  RAC  is  not  dealing  with, 

so  that  no  one  thinks  this  is  a global  statement  covering  both  research  and 
industrial  risks.  Ek.  Abned  suggested  that  language  be  inserted  indioating 
that  the  report  does  not  address  industrial  scale-up.  Ek.  Bems  noted 
that  the  NIH,  on  the  advice  of  the  RAC,  had  issued  "Physical  Contairarent 
Recamendations  for  large-scale  Ubes  of  Organisms  Containing  Recombinant 
Dt^  Molecules;"  RAC,  however,  is  no  longer  evaluating  mechanical  details 
in  individual  large-scale  ipplications.  Dr.  Eandy  opiposed  Dr.  Ahmed's 
suggestion  on  the  introducti^  of  a specific  statement  on  industrial 
considerations  as  it  would  dilute  the  general  policy  statement. 

Ek.  Pinon  moved  to  table  the  motion;  he  preferred  that  OREA  bring  these 
itere  to  the  attention  of  the  Director,  NIH,  without  the  necessity  of  a 
formal  motion.  By  a vote  of  ten  in  favor,  eight  opposed,  and  two  abstentions, 
the  motion  to  tzble  carried. 

After  a brief  recess.  Dr.  Kason  moved  to  reconsider  the  action  in  order  to 
provide  the  Director  with  a clear  indication  of  RAC  intent.  He  felt  the 
previous  vote  revol>^  about  procedural  issues  rather  than  intent.  By  a 
vote  of  ten  in  favor,  fou:  opposed,  and  three  abstentions,  the  motion  to 
reconsider  was  adopted. 
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Ms.  King  then  iroved  that  "the  RAC  specifically  call  to  the  Director's  atten- 
tion that  the  action  t^en  on  the  Deceniber  7,  1981,  proposal  results  from 
anedysis  emd  consideration  of  the  report  entitled  'Evaluation  of  the  Risks 
Associated  with  Heconbinant  ENA  Research'  prepare!  by  the  Working  Group 
on  Revision  of  the  Guidelines.  Hie  vote  on  the  Decenber  1,  1981,  proposal 
inqplements  the  Working  Group  report." 

By  a vote  of  nineteen  in  favor,  none  opposed,  and  one  abstention,  the 
RAC  adopted  Ms.  King's  motion  as  a si±>stitute  for  the  previous  motion. 

Mr.  Thomtc»i  then  ruled  that  unless  there  were  objection  (vhich  there  was 
not) , the  substitute  motion  is  adopted  by  inanimous  consent  as  the 
reconmendation  of  the  RAC. 

Following  an  wemight  recess,  Mr.  Hiomton  called  the  committee  to  order 
to  consider  language  develc^ied  by  Dr.  McGarrity  and  Mr.  Mitchell  regarding 
local  and  state  legislation.  Mr.  Mitchell  moved  acceptance  of  the  follcwirg 
language: 

"Whereas  RAC  has  voted  to  reconrumend  significant  reductions  in 
mandatory  guidelines  regarding  recombinant  DNA  activity,  and 

"Whereas  RAC  in  establishing  said  reduced  guidelines  did  so 
based  upon  collective  credible  scientific  knowledge  and 
experience,  and 

"Viiereas  RAC  believes  it  to  be  in  the  best  interest  of  recombinant 
DNA  activity  to  have  a central  arena  for  the  dissemination  of 
information  and  oontinuous  review,  and 

"Whereas  RAC  believes  the  existence  of  ini form  guidelines  thereby 
establishes  certainty  and  clarity  in  the  scientific  commmity,  and 

"Whereas  RAC  believes  it  would  be  detrimental  to  the  advancement 
of  recombinant  ENA  activity  to  have  fragmentation  of  guidelines 
across  the  country, 

"Hierefore,  be  it  resolved  that  RAC  strorgly  reconmends  that  local 
and  state  governments  defer  to  the  NIH  Guidelines  if  enacting 
legislation  governing  recombinant  ENA  activity,  unless  it  clearly 
establishes  by  credible  scientific  evidence  that  unique  risk  in 
fact  exists  in  their  particular  jurisdiction." 

Dr.  McGarrity  seconded  the  motion.  He  said  the  RAC  action  taken  yesterday 
on  the  December  7,  1981,  proposal  would  significantly  relax  the  Guidelines. 
When  considered  in  the  context  of  possible  additional  local  legislation, 

Mr.  Mitchell's  statement  expressed  RAC's  judgement  that  the  NIH  Guidelines 
are  the  best  possible  approach  at  this  time.  It  would  be  comterproductive 
for  RAC  to  strip  away  bureaucracy  and  paperwork  at  the  national  -level,  only 
to  have  more  bureaucracy  and  paperwork  added  at  the  state  and  local  level. 
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Dr.  Hiller  of  the  FT]^  strongly  endorsed  the  sense  of  the  notion.  He 
said,  alnost  %rithout  exoeptlon,  the  nosaic  of  local  regulations  has  been 
sore  draconian,  mch  less  enlightened  th^m  the  NIH  Guidelines,  and 
slower  to  evol\«.  ^ 

Cr.  Martin  suggested  that  the  phrase  "best  interests  of  the  public"  be  sub- 
stituted for  the  phrase  "best  interest  of  recombinant  DNA  activity." 

Hr.  Mitchell  agreed. 

Dr.  Nightingale  requested  a clarification  of  the  word  "activity"  in  the 
motion.  Hr.  Hitch^l  replied  that  "activity"  is  an  all  inclusive  term 
meant  to  cover  research,  development,  production,  etc. 

Drs.  Ahned  and  Goldstein  supported  the  sentiment  expressed  by  the  motion. 
However,  Dr.  Goldstein  said  he  %oxld  vote  against  the  language  as  he  felt 
local  connunities  would  regard  it  as  arrogant.  Mr.  Mitchell  said  he  had 
chosen  the  verb  "defer"  to  avoid  the  appearance  of  arrogance.  The  language 
urges  that  any  actions  be  based  on  scientific  grounds,  and  places  the 
bun3en  of  proof  upon  advocates  of  local  action.  Dr.  Friedman  agreed. 

cr.  Ahmed  asked  vhether  addition  of  the  phrase  "in  as  much  as  possible" 
would  soften  the  language  of  the  sentence: 

"...  therefore,  be  it  resolved  that  RAC  strongly  recommends 
that  local  and  state  govemnents  defer  to  the  NIH  Guidelines  . . ." 

Mr.  Thornton  thought  the  verb  "defer"  alone  was  actually  softer. 

Dr.  Mason  said  he  could  envisage  situations  in  which  local  action  might  be 
necessary  because  of  irresponsible  action  by  a local  academic  or  industrial 
group.  He  hoped  RAC  did  not  intend  to  say  that  local  action  should  not  be 
taioen  in  such  cases.  Cr.  Goldstein  stated  that  communities  realize  that 
vhile  universities  are  under  sanctions,  industry  is  not.  Cr.  Bems  said 
that  Mr.  Mitchell's  language  specifies  that  vfnen  local  entities  legislate, 
they  should  defer  to  the  NIH  Guidelines  in  the  scientific  oonponent  of  the 
legislation. 

Dr.  Mason  said  that  many  aspects  of  industrial  scale-up  are  not  covered  by 
the  Guidelines,  yet  the  proposed  language  implies  the  existence  of  such 
guidance.  He  questioned  whether  RAC  might  amend  the  language  to  remove 
such  implications.  IT.  McGarrity  suggested  the  phrase  "DNA  activity"  be 
modified  to  "DA  research  activity." 

Dr.  Ahmed  said  he  supported  the  resolution  but  would  prefer  that  a statement, 
delineating  the  scope  of  RAC  activities,  be  appended  to  the  language. 

If  the  committee  could  not  formulate  such  a statement  today,  he  hoped  the 
Director's  preamble  to  the  acceptance  of  the  December  7,  1981,  proposed 
would  state  that  neither  RAC  nor  the  NIH  deeds  with  mechanical  assets  of 
industrial  scad  e-up  activities. 
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Dr.  Pinon  requested  that  the  word  "credible"  be  deleted  from  the  phrase 
"credible  scientific  evidence";  he  thought  the  tern  redundant.  Dr.  Saginor, 
however,  disagreed  as  he  felt  "scientific"  and  "credible"  are  not  synonymous 
to  the  public. 

Dr.  Gottesman  saw  the  proposed  language  as  intending  to  s^  to  local 
legislators  "we  are  listening  to  your  concerns,  we  believe  we  are  responding 
to  than,  and  we  hope  you  will  continue  to  have  feith  in  RAC."  She  warned, 
however,  that  the  language  might  lead  legislators  who  had  not  previously 
thought  of  legislation  to  consider  it.  Dr.  Nightingale  concurred.  She 
thought  acc^tance  of  Mr.  Mitchell's  statement  might  be  counterproductive. 
Instead  she  suggested  that  the  Director's  jrearable  to  the  revised  Guidelines 
might  state  that  these  Guidelines  are  based  on  the  best  available  information, 
and  it  is  hoped  they  will  be  applied  nationally.  She  preferred  this 
procedure  to  a motion  indicating  RAC's  concern  over  possible  local  legislation. 
Dr.  Holmes  agreed,  expressing  concern  that  the  motion  appeared  arrogant  and 
would  be  cointer-productive.  Er.  Bems  called  for  the  question. 

By  a vote  of  sixteen  in  favor,  none  opposed,  and  no  abstentions,  the  RAC 
voted  to  stop  debate  and  to  vote  on  the  motion  proposed  by  Mr.  Mitdiell,  as 
amended.  By  a vote  of  six  in  fevor,  nine  opposed,  and  one  abstention,  the 
motion  offered  by  Mr.  Mitchell  was  defeated. 


V.  BEQUEST  TO  CLONE  SUBGENOMIC  SEGMENTS  OF  FXX7T  AND  MOLTM  DISEASE  VIRUS 

Er.  Bems  introduced  the  proposal  (tabs  1058,  1059,  1062/1,  1063)  of  Molecular 
Genetics,  Inc.,  to  clone  subgenomic  segments  of  the  Foot  and  Mouth  Disease 
Virus  (FMEV)  in  E.  ooli  K-12.  According  to  U.S.  law,  v^le  FMD  virus  cannot 
be  studied  in  the  U.S.  except  at  the  Plum  Island  Animal  Disease  Center 
(PIADC)  of  the  U.S.  Department  of  Agriculture  (USDA).  Er.  Berns  said 
FMEV  causes  a disease  with  serious  economic  consequences;  it  is  widespread 
globally  but  has  been  eradicated  in  the  U.S. 

Dr.  Bems  said  Molecular  Genetics,  Inc.,  has  cloned  portions  of  the  FMIV 
genome  in  Argentina.  They  have  characterized  the  clones  and  have  sent  them 
to  Plum  Island  for  infectivity  testing.  Molecular  Genetics,  Inc.,  requests 
permission  to  remove  these  clones  to  their  laboratories  in  Minnesota.  The 
clones  represent,  in  aggregate,  less  than  sixty-five  percent  of  the  FMEV 
genome.  Er.  Bems  recalled  that  Genentech,  Inc.,  in  collaboration  with  USDA 
had  approached  the  NIH  with  a similar  prcposal . Hiat  project  was  ^proved 
by  RAC  and  subsequently  by  the  NIH.  Genentech,  Inc.,  had  received  permission 
to  remove  clones  representing  in  aggregate  seventy-five  percent  of  the 
FMEV  gencme  from  Plum  Island  to  Genentech,  Inc.,  laboratories  in  California. 
Dr.  Bems  recommended  approval  of  the  Molecular  Genetics,  Inc.,  prcposal. 

Dr.  Iblin  said  the  USDA  is  waiting  for  RAC  review  of  the  project  before 
testing  the  infectivity  of  the  clones.  She  said  she  had  reviewed  the  docu- 
ments submitted  by  Molecular  Genetics,  Inc.,  and  found  them  to  be  in  order. 
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Dr.  Maas  asked  how  the  FMIV  strains  cloned  by  Molecular  Genetics,  Inc., 
differed  fron  the  strains  cloned  by  Genentech,  Inc.  Ur.  Pilacinski  said  the 
FMW  strains  cloned  by  Molecular  Genetics,  Inc.,  are  indigenous  to  Argentina 
and  latin  America. 

Et.  Ahmed  asked  why  Molecular  Genetics,  Inc.,  had  requested  PI  containment 
conditions  for  the  work  in  Minnesota,  cr.  Bems  said  that  PI  conditions 
had  been  previously  appro/ed  for  the  stbgenonic  FMIV  clone  work  conducted 
by  Genentech,  Inc.,  in  California.  Cr.  Goldstein  asked  v^t  scale  experi- 
ments Molecular  Genetics  anticipated.  Dr.  Collett  said  the  work  would  be 
laboratory  scale. 

Dr.  Bems  moved  approval  of  the  request.  Dr.  McKinney  seconded  the  motion. 
Dr.  Tadbot  clarified  the  language  of  the  motion:  the  motion  would  provide 

for  review  of  IBDA  infectivity  data  by  the  FMIV  working  Gkroup  of  the  RAC 
before  NIH  permission  would  be  granted.  Ihis  procedure  had  been  followed 
in  approving  the  Genentech,  Inc.,  request.  Dr.  Goldstein  inquired  about 
the  canpoeition  of  this  working  group.  Dr.  Qartland  said  Drs.  Baltimore, 
Bems,  and  Tblin  currently  compose  the  group,  and  additionad  members  will 
be  named.  Dr.  Goldstein  said  he  wished  that  the  decision  of  the  working 
group  be  sent  to  the  RAC.  Dr.  Bems  agreed. 

Mr.  Thornton  cadled  the  vote.  By  a vote  of  sixteen  in  favor,  none  opposed, 
and  four  abstentions,  the  motion  was  approved. 


VI.  PROPOSED  PCUSICN  OF  YERSINIA  EyTEROCOLITICA  CN  SDBUgT  A OF  APPENDIX  A 

Dr.  FWoroff  said  that  tabs  1052  and  1056C/6  present  a request  fron 
Dr.  Guy  Cornells  of  the  Lhiversite  Catholique  de  Louvain,  Brussels, 

Belgium.  Dr.  Cornel is  requested  that  Yersinia  enterooolitica  be  exempted 
from  the  Guidelines  u^r  Section  I-C-4  and  added  to  Siblist  A,  Appendix  A. 
Dr.  Pedoroff  said  ^ enterocoliti^  ecch2mges  genetic  information  with 
E.  ooli  with  a frequency  of  tr2msfer  roughly  three  orders  of  magnitude 
IcMer  than  seen  in  exchange  between  E.  ooli  and  ^ ooli.  Uhder  certain 
conditions,  that  frequency  can  be  enJnanced.  FiJtants  vinicb  ha\«  higher 
exchange  frequencies  can  also  be  selected. 

Dr.  Fedoroff  asked  Dr.  Levine  to  coiment  on  Yersinia  enterooolitica. 

Dr.  Levine  said  that  some  strains  of  Yersinia  enterooolitica  cause 
disease  in  man.  The  disease  producing  serotypes  are  invasive,  with  sane 
producing  a heat  stable  enterotoxin  whose  mech^mi3m  of  action  is  identical 
to  that  of  heat  stable  ^ ooli  enterotoxin.  In  school  age  children,  Y. 
enterooolitica  is  a major  cause  of  mesenteric  adenitis  vfiich  leads  to  a 
pseudo-appendicitis  type  syndrcxre.  In  older  individuals  one  sees  hyper- 
sensitivity reactions,  including  erythema  nodosum;  in  individuals  of  the 
HIAV27  allotype,  chronic  arthritis  may  develcp  following  Yersinia  infection. 
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Er.  Levine  said  the  data  denonstrate  genetic  exchange  with  ^ coli  in  the 
test  tube,  and  this  exchange  probably  occurs  in  nature.  On  that  basis,  he 
supported  the  proposal.  Er.  Fedor  off  noved  ^proval  of  the  proposal. 

Dr.  Levine  seconded  the  motion.  By  a vote  of  eighteen  in  fevor,  none 
opposed,  and  one  abstention,  the  RAC  approved  the  rooticxi. 


VII.  ITOPOSED  PSEUDOMJJAS  PUTIEA  HOST-VECTOR  SYSTEM 

Dr.  Maas  introduced  the  proposal  (tabs  1053,  1056C/5)  of  Er.  Michael 
Bagdasarian  of  the  Max-Planck  Institut  fur  Molekulare  Qenetik,  Berlin, 

West  Germany.  Er.  Bagdasarian  requested  HVl  certification  of  a host-vector 
system  based  on  Pseudoronas  putida  strain  KT2440  and  plasmid  cloning  vectors 
pKT262,  pKT263  and  pKT264. 

Dr.  Maas  questioned  v^iether  it  is  appropriate  fiar  RAC  to  consider  a proposal 
whioh  originated  with  an  investigator  outside  the  U.S.  Mr.  Thornton 
replied  that  if  the  ^stem  could  be  widely  applied  in  research,  RAC  might 
appropriately  evaluate  it  for  certificaticxi.  Drs.  Maas,  Fedoroff,  and 
McKinney  said  a P^  putida  host-vector  ^stem  could  be  widely  used . 

Er.  Maas  said  the  informaticxi  provided  supports  the  investigator's  request 
for  HVl  c:ertification,  and  so  moved.  Dr.  Bems  seconded  the  motion,  adding 
that  a P^  ^tida  HVl  system  would  be  very  useful  as  genes  which  are  not 
expressed  in  ^ coli  host-vector  systems  may  be  expressed  in  P^  putida 
systems.  Mr.  Thornton  called  the  moticxi.  By  a vote  of  eighteen  in  favor, 
none  cpposed,  and  one  abstention,  the  RAC  apprcved  the  motion. 


VIII.  PROPOSAI5  INVOLVING  EK2  HOST-VECTOR  SYSTEMS 


A.  Proposed  EK2  Host-Vector  Systans 

Dr.  Friednan  introduced  the  prcposal  (tdDS  1054,  1056C/3)  of  Er.  Roy 
Curtiss  of  the  Lhiversity  of  Alabama,  Birmingham,  Alabaira.  Er.  Curtiss 
requested  EK2  certification  of  six  different  ^ coli  K-12  strains  in 
conjunction  with  various  virulent  and  temperate  bactericphage  lanbda, 
plasmid,  and  cosmid  vectors.  Dr.  Curtiss  also  requested  that  all 
previously  approved  EK2  vectors  be  approved  as  vector  components  of  the 
proposed  EK2  host-vector  ^sterns. 

Dr.  Friedman  said  the  proposed  EK2  host-vector  systems  are: 

(1)  ^ coli  K-12  x2447,  and  its  suppressor- free  sib  x2281,  for 
use  with  virulent  bacteriophage  lambda  vectors  including 
specifically,  but  not  limited  to,  Charon  4A. 
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(2)  E.  ooli  K-12  and  its  suppcesaor-free  sib  x2705,  for  use 

In  oon^mction  with;  virulent  lanbda  vectors  including  but  not 
limited  to  Charon  4A;  temperate  bacteriophage  lambda  vectors 
XYBQS  CI857  and  XZEQ6  cI857;  plasmid  cloning  vector  pBR322;  and  the 
ocemid  cloning  vectors  pJC75-37,  pJC75-58,  pJC76,  pJC77,  and  pHC79. 

(3)  E.  OTli  X 2001  and  its  suppressor- free  sib  x 2363,  for  use  in 
conjunction  with  all  of  the  vectors  emmerated  in  part  two 
forx  1984  and  x2705  plus  the  cosmid  vector  pJC78. 

Dr.  Friedman  said  that  an  ^ working  group  held  a telephone  con- 
ference cedi  on  January  21,  1982,  to  discuss  this  request;  that 
discussion  is  sutmvirized  in  Attachment  II.  He  then  suggested  that 
RAC  eveduate  part  one  of  the  proposal  separately.  He  said  the  ad  hoc 
working  group  agreed  that  the  systems  described  in  part  one,  x2^7  and 
x2281  with  the  virulent  bacteriophage  lanbda  vectors,  meet  E3C2  certifi- 
cation criteria.  The  major  safety  feature  of  these  systems  resides  in 
the  vectors  rather  than  in  the  host;  nonetheless,  the  hosts  meet  the 
EK2  requirements  specified  in  the  Guidelines. 

Cr.  Maas  requested  an  explanation  of  how  the  suppressor^ free  sibs  would 
be  used.  Dr.  Qottesman  said  the  suppressor^ free  sibs  would  be  used  to 
test  the  virus  for  reversion;  they  wcxdd  not  be  used  for  propagating 
cloned  material . 

Dr.  Talbot  suggested  that  a motion  be  offered  on  the  first  part  of  the 
propos^d.  Priednan  moved  that  strains  x2447  and  x2281  in  part  one 

of  the  proposal  be  apprcved  for  use  with  those  lantxte  vectors  certified 
for  use  in  DP50  on  the  condition  tlat  the  suppressor- free  strain  not 
be  used  as  a propagation  host. 

Mr.  Thornton  called  the  vote.  By  a vote  of  eleven  in  favor,  none 
opposed,  and  two  abstentions,  the  cotmdttee  approved  the  motion. 

Dr.  Friedman  suggested  that  parts  two  and  three  of  the  proposed  be  dis- 
cussed together  as  both  ha\«  the  same  problems.  In  addition  to  requesting 
permission  to  utilize  virulent  lambda  phage  as  vectors.  Dr.  Curtiss 
requests,  in  parts  two  and  three,  certification  for  lysogenizing  lanbda 
phage  and  for  plasmid  and  cosmid  vectors. 

cr.  Friecknan  said  Cr.  Curtiss  presented  no  data,  as  required 
for  EK2  certification,  on  the  lysogenizing  phages  or  for  the  cosmid 
vectors.  In  order  to  approve  plasmid  vectors,  data  from  triparentcd 
matings  must  be  evaluated,  however.  Dr.  Curtiss  supplied  no  data 
pertinent  to  triparent£d.  natings  in  strains  xl^®^  x2705  nor  for 

x2001  and  x2363. 

Dr.  Qottesman  explained  the  rationale  behind  the  EK2  approval  pro- 
cedure. There  eure  two  considerations:  (1)  whether  the  host  could 

establish  and  spread  in  the  ervirorment,  and  (2)  whether  the  organism 
could  disseminate  recombinant  DNA  to  secondary  hosts.  She  explained 
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that  virulent  lantxia  vectors  cxxitaining  certain  mutations  will  not 
persist  in  the  envirorment;  the  survivability  of  the  host  in  the  environ- 
ment is  then  a less  important  consideration.  For  this  reason  virulent 
lambda  vectors  can  be  certified  without  too  much  data  on  host 
survivability  being  evaluated. 

With  the  plasmid r cosmid  and  lambda  lysogen  vectors,  viiether  the  host 
establishes  in  the  environment  is  a more  important  consideration.  Hie 
data  D:.  Curtiss  supplied  on  survival  for  the  proposed  host  strains  are 
less  than  were  evaluated  for  the  EK2  approved  host  x 1776.  Furthermore, 

Dr.  Curtiss  does  not  provide  enough  data  on  the  proposed  cosmid  and 
lambda  lysogen  vectors.  These  portions  of  the  proposal  should  be  rejected 
as  supporting  data  are  lacking.  Dr.  Gottesman  suggested  that  for  cer- 
tain plasmids,  the  available  data  may  be  adequate  to  warrant  approval. 

Hie  ^starts  using  virulent  lambda  vectors  should  perhaps  be  certified. 

Dr.  Friedman  said  the  ^ hoc  working  group  did  not  recommend  ^proval 
of  those  sections  of  the  proposal  dealing  with  lysogenizing  phage  vectors, 
plasmid,  and  cosmid  vectors.  He  recommended  approval  of  strains  xl984, 

X 2705,  x2001,  and  x2363  vhen  virulent  lambda  jhages  are  used  as  vectors. 

Dr.  Friedman  asked  if  the  RAC  had  specified  criteria  for  certification 
of  lysogenizing  lambda.  Dr.  Gottesman  replied  that  they  have  not;  no 
previous  submissions  dealing  with  lysogenizing  phages  were  received. 

She  thought  the  testing  criteria  for  cosmids  might  be  ^plicable  to 
lysogenizing  phages. 

Dr.  Levine  expressed  his  concern  ever  the  testing  criteria  specified 
for  EK2  certificaticxi.  He  noted  that  at  the  time  the  EK2  criteria 
were  designed,  no  data  on  xl776  survivability  in  man  were  available. 

When  those  data  became  available,  it  was  discovered  that  xl776,  con- 
taining pBR322,  survived  longer  in  man  than  xl776  without  pBR322. 

E&ta  generated  from  the  mouse  system  did  not  predict  this  phenomenon. 

He  suggested  that  another  level  of  testing  be  added  to  the  EK2  criteria; 
feeding  experiments  in  man  should  be  performed,  as  these  yield  the 
most  pertinent  data. 

Dr.  Talbot  suggested  that  ary  redefinition  of  EK2  criteria  should  be 
considered  by  the  EK2  working  group  vAiich  could  report  at  the  next 
RAC  meeting . At  this  meetirg , RAC  should  use  current  criteria  to 
evaluate  Dr.  Curtiss'  proposal.  Mr.  Thornton  concurred.  Dr.  Levine 
suggested  that  a motion  bo  defer  consideration  of  parts  two  and  three 
of  Et.  Curtiss'  proposal  might  be  in  order. 

Dr.  Ahmed  asked  if  the  EK2  certification  criteria  would  be  changed  by 
the  reconmendation  on  revising  the  Guidelines  made  earlier  in  the 
meeting  (Item  IV  abeve).  Drs.  Talbot  and  Gottesman  replied  ^at  it 
would  not.  Dr.  Martin  asked  if  xl776  would  fall  under  a graridfather 
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clause  should  H(2  certification  criteria  be  changed.  He  v#ondered 
tether  would  qualify  as  an  0(2  host  inder  the  new  criteria. 

Ck:.  Levine  replied  that  those  questions  would  have  to  be  considered 
by  the  CK2  wor)cing  group.  Che  possibility  would  be  to  accept,  as  a 
naxinun  pemissible  level,  the  sirvival  \mlues  of  x^^^^  hunan 

gut.  Alternatively,  the  wor)cing  group  may  have  to  deal  with  the 
possibility  that  x^^^^  ^ debilitated  in  the  human  gut  as 

anticipated.  Ckr.  Liberman  pointed  out  that  other  systems  have  been 
decertified,  and  urged  that  the  EX2  working  group  ree/aluate  xl776's 
status  as  an  QC2  certified  vector. 

Dr.  Gotteanan  suggested  parts  two  and  three  of  Ckr.  Curtiss'  request 
should  be  deferr^  as:  (1)  the  infonution  provided  is  not  adeqiBte 

to  evaluate  the  host-vector  systems  vis-a-vis  the  EX2  criteria,  and 
(2)  if  the  EX2  criteria  is  reconsidered,  reconsideration  would  have 
important  implications  fior  Cr.  Qartiss'  proposed. 

Cr.  Friedman  moved  that  the  fotr  hosts  (xl984,  x2705,  x^OOl,  and  x2363) 
be  eccepted  for  use  with  the  virulent  lanfxla  vectors  cxi  cxxtUtion  that 
the  suppressor^ free  strains  not  be  used  em  propagation  hosts.  Consider^ 
ation  of  cosmid,  plasmid  and  lysogenic  lamb^  vectors  is  deferred 
ir:til  more  information  is  obtained.  Maas  seconded  the  motion. 

Mr.  Thornton  called  the  motion.  By  a vote  of  eleven  in  favor,  none 
opposed,  and  focr  abstentions,  the  RAC  approved  the  motion. 

Dr.  Levine  said  that 

"Vhereas  QC2  systems  imply  and  are  meant  to  result  in  a high 
degree  of  oontaiment,  and 

"Vhereas  bacterial  hosts  in  such  systans  are  meant  to  be  highly 
defective  in  their  ability  to  survive  in  the  environment,  as  well 
as  in  manmalian  intestine,  and 

■Vhereas  the  guidelines  fior  EX2  criteria  were  designed  before  much 
credible  scientific  data  on  these  points  were  available,  and 

■Ti^iereM  data  have  recently  come  to  light  from  human  feeding 
experiments  with  0(2  hosts  with  and  without  plaanid  pGR322  that 
demonstrated  increased  persistence  of  the  host  containing  plasmid 
pBR322,- 

he  would  move  that  the  certification  criteria  £br  EK2  host-vector  systems 
be  reconsidered  by  the  EK2  working  group  specifically  to  consider 
making  human  feeding  studies  vhich  ^eld  the  most  relevant  data,  one 
of  the  criteria. 

Dr.  Ahmed  asked  if  the  working  group  would  report  to  RAC.  Mr.  Thornton 
said  it  would.  It  was  stated  that  vhile  many  RAC  menbers  would  agree 
to  have  the  certification  criteria  reconsidered  by  the  EK2  working 
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group,  not  all  would  necessarily  agree  with  Dr.  Levine's  "viiereas" 
preamble.  Mr.  Hx>mton  noted  the  "vAiereas"  statement  was  merely  prefa- 
tory, and  not  formally  part  of  the  moticxi.  Ey  a vote  of  fourteen  in 
favor,  none  opposed,  and  four  abstentions,  the  RAC  acc^ted  the  motion. 

Er.  Mason  asked  if  the  Working  Group  on  Revision  of  the  Guidelines  would 
consider  this  motion.  Dr.  Talbot  replied  they  would. 


B.  Proposed  Use  of  EK2  Host-Vector  Systems  for  Cloning  DMA  from  Class  3 
and  4 Etiologic  Agents 

Dr.  Friedman  then  began  discussion  of  a second  proposal  (tabs  1054, 
1056C/4)  from  Dr.  Roy  Curtiss  of  the  Dhiversity  of  Alabama.  Dr.  Curtiss 
requested  permission  to  use  all  certified  EK2  host-vector  sytems  to 
clone  DNA  fragments  from  Class  3 and  Class  4 etiologic  agents  under  P2 
contaiment  cxonditions.  PI  oontainment  cxxild  be  employed  if  the  recom- 
binant clones  are  shown  not  to  express  a virulence  determinant  that 
has  toxic  potential. 

As  an  alternative,  if  this  general  proposal  were  not  accepted  by  RAC, 

Dr.  Curtiss  requested  permission  to  clone  ENA  from  Yersinia  pestis  and 
f^cobacterium  leprae  into  EK2  host-vector  systems  mder  P2  containn^ent 
conditions.  PI  conditions  could  be  employed  if  virulence  determinants 
are  not  expressed  the  recombinant  clones. 

Dr.  Friedman  asked  Dr.  Gottesman  how  Dr.  Curtiss'  proposal  dealing  with 
Class  3 agents  would  be  treated  under  the  proposed  revision  of  the 
Guidelines  recommended  earlier  by  RAC  (Item  IV  above).  Dr.  Gottesnan 
replied  that  in  the  proposed  revised  Guidelines  experiments,  in  which 
M^A  from  a Class  3 etiologic  agent  is  cloned  in  a nonpathogenic  prokar- 
yote, could  be  performed  under  P2  containment  conditions.  Uhder  the 
current  Guidelines,  K^A  from  Class  3 agents  may  be  cloned  in  EKl  hosts 
under  P3  containment  conditions.  She  suggested  it  would  be  consistent 
with  the  current  Guidelines  to  permit  the  investigator  to  lower 
physical  containment  to  P2  if  biological  containment  is  raised  to  EK2. 

Dr.  Friedman  moved  that  ENA  from  Class  3 agents  may  be  cloned  in  EK2 
host-vector  systems  inder  P2  containment  conditions;  Class  4 agents, 
however,  should  be  dealt  with  on  a case-by-case  basis.  Er.  Maas  seconded 
the  motion.  ^ a vote  of  thirteen  in  favor,  none  opposed,  and  two 
abstentions,  the  RAC  adopted  the  motiai. 


IX.  REQUEST  TO  USE  BACILLUS  MEGATERIUM  IN  RECOMBINANT  ENA  EXPERIMENTS 

Dr.  Holmes  introduced  the  request  (tabs  1051,  1056C/2)  of  Et.  I^tricia 
Vary  of  Northern  Illinois  thiversity  for  permission  to  introduce  recom- 
binant raJA  derived  from  Staphylococcus  aureus,  ^ coli,  and  Bacillus 
subtilis  into  Bacillus  megaterium  mder  PI  conditions.  In  her  letter  of 
November  24,  1981,  she  al»  requested  that  ^ megateriun  be  classified  as 
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a genetic  ecchanger  with  B.  subtilis  cncJer  Section  I-E-4.  Er.  Holmes  said 
the  evidence  supporting  tKe  request  that  ^ megateriuri  be  added  to  Appendix 
A,  Si±>list  B,  is  weak.  Ck:.  Gartland  said  that  i:r.  Vtiry  had,  after  oonsultirg 
^th  ORDA,  withdrawn  her  request  that  B.  megateriun  be  added  to  Appendix 
A.  That  part  of  her  request  was,  therefore,  not  pdolished  in  the  Federal 
Register. 

Dr.  Holmes  said  that  em  issue  in  the  Federal  Register  request  is  that  the 
plaamids  to  be  used  are  not  specified.  Ckr.  HoImes~iaid  ^ megaterium  is 
not  an  infortant  pathogen  in  either  human  or  veterinary  medicine.  It 
will,  rarely,  cause  infections  in  camprarused  or  immuiosuppcessed  patients. 

Dr.  Berns  asked  if  any  problems  could  be  visialized  which  would  argue  tor 
setting  oontairront  any  higher  than  PI.  cr.  Berns  said  B.  megaterium  is 
only  an  cpportmistic  pathogen.  Dr.  Holmes  pointed  out  tKat  cr.  \fery 
could  be  introducing  antibiotic  resistance  genes  into  ^ megaterium. 
cr.  Levine  pointed  out  that  ^ megaterium  totms  spores;  spores  are  better 
contained  cnder  P2  conditions. 

Dr.  Holmes  moved  that  the  request  to  transfer  recombinant  plasmids  from  E. 
coli,  B.  subtilis,  and  aureus  into  ^ megaterium  be  approved  inder  P2 
oontairment  conditions.  Containment  is  set  at  P2  as  Cr.  Vbry  has  not 
specified  the  experiments  she  wishes  to  perform  nor  the  plasmids  to  be  used; 
however,  she  is  encouraged  to  apply  to  her  local  IBC  with  specifics  if 
she  wishes  contaiment  lowered  to  PI,  the  loced.  IBC  is  authorized  to 
lower  containment  to  PI  for  specific  experiments.  Dr.  Levine  seconded  the 
motion.  By  a vote  of  thirteen  in  favor,  none  opposed,  and  one  abstention, 
the  RAC  approved  the  motion. 


X.  PEQUEST  TO  CLONE  PLMTT  ENA  IN  THE  CYANOBACTERIUM  ANACYSTIS  NIDULANS 


Cr.  ScandalioB  introduced  tabs  1055  and  1062/2,  a request  from  Dr.  Lawrence 
Bogorad  of  Harvard  University  tor  permission  to  initiate,  at  PI  containment, 
a program  involving  the  cloning , in  the  cyanobacterium  Anacystis  nidulans 
(strain  R2),  of  HA  from  chlorcplasts  of  various  plants  (initially  primarily 
from  Zea  mays).  Ct.  Bogorad  would  employ  the  plasmid  vector  pX104,  a 
construct  of  the  cyanobacteried  plasmid  pUCl  and  the  E.  coli  vector  pACYC184. 
Dr.  Scandalios  said  he  had  consulted  cr.  Winston  BrilT~by  telephone  on  this 
proposal.  Cr.  Scandalios  said  neither  he  nor  cr.  Brill  could  envisage  any 
potential  problems,  so  he  would  recoimend  that  the  experiments  be  permitted 
at  the  PI  containment  level.  He  so  mov/ed.  Dr.  Levine  seconded  the  motion. 
By  a y/ote  of  fourteen  in  favror,  none  opposed,  and  no  abstentions,  the  RAC 
approved  the  motion. 
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XI.  FUTURE  MEETING  EATES 


Mr.  IliomtDn  noted  that  the  originally  scheduled  R^C  meeting  date  cf  April 
23-24,  1982,  vias  probably  earlier  than  necessary.  Dr.  Talbot  suggested 
that  the  later  part  o£  June  was  most  suitable  and  that  CECA.  would  contact 
RAC  menbers  by  telephone  to  determine  the  best  possible  date.  Mr.  Thornton 
thcuiced  the  members  of  the  oonunittee  for  their  participation.  He  then 
adjourned  the  meeting  at  11:22  a.m.,  February  9,  1982. 


Respectively  submitted. 


MticoHiuL 

izabeth  A.  Milewski,  Eh.D. 


EliZ( 
Rapporteur 


William  J.  Gart^nd,  Jr.,  Fh.l 


Executive  Secretary 


I herdoy  certify  that,  to  the  best  of  my 
knowledge,  the  foregoing  Minutes  and 
Attachments  are  accurate  and  complete. 
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Sunmary  of  Conference  Call  on  Pressed  EK2  HOst-\fector  Systans 
Submitted  by  Dr.  Roy  Curtiss  dated  September  25,  1981 

January  21,  1982 


Drs.  Campbell,  Clewell,  Friedman,  Goldstein,  Gottesman,  Levine,  Maas,  and 
Gartland  met  by  conference  call  on  January  21,  1982,  to  discuss  the  submission 
of  Dr.  Roy  Curtiss  dated  September  25,  1981. 

Request  1 deals  with  use  of  su+  and  su“  derivatives  of  EP50  with  previously 
approved  virulent  lambda  vectors.  It  was  noted  that  most  of  the  contaiment 
in  these  systems  is  provided  by  the  lambda  vector  and  that  testing  data  have 
been  provided  for  Charon  4A.  Although  the  testing  data  are  for  a period  of  8 
hours  rather  than  24  hours,  it  was  felt  that  the  strains  look  at  least  as 
good  as  IX>50.  With  regard  to  survival  in  rats  following  oral  administration 
(Table  5,  page  166) , it  was  noted  that  only  vitro  data  are  required  for 
testing  at  the  YK2  level.  It  was  the  consensus  of  the  consultants  that  the 
strains  in  part  1 of  the  request  be  ^proved  for  use  with  those  lambda  vectors 
certified  for  use  in  DP50  on  the  condition  that  the  su"  strain  not  be  used  as 
a propagation  host. 

The  participants  then  reviewed  parts  2 and  3 of  the  request.  It  was  noted 
that  these  proposals  include  requests  for  use  of  virulent  and  temperate 
lambda  vectors,  as  vrell  as  cosmids.  It  was  agreed  that  with  regard  to  the 
temperate  phages  and  cosmids,  additional  data  are  needed  on  how  the  phages 
are  constructed,  how  they  behave  in  the  host,  how  they  persist,  etc.  Ihe 
participants  requested  the  information  provided  by  Dr.  Pierre  Tiollais  on 
the  construction  and  properties  of  the  temperate  lambda  vectors,  and  information 
provided  by  Dr.  Jcbn  Collins  on  the  construction  and  properties  of  the  cosmid 
vectors.  They  also  requested  a copy  of  "Section  4"  of  a r^x>rt  referred  to 
by  Dr.  Curtiss  and  information  on  certification  of  cosmid  vectors  (These 
documents  were  mailed  to  the  participants  on  January  26).  Dr.  Levine  sug- 
gested that  testing  in  humans  should  be  done.  Again  it  was  pointed  out  that 
EK2  certification  has  never  required  vivo  besting . 

The  group  was  divided  on  how  to  handle  parts  2 and  3 of  the  submission.  Four 
participants  (Drs.  Campbell,  Qewell,  Friedman,  and  Maas)  recemmended  that  the 
strains  in  parts  2 and  3 be  approved  for  use  with  plasmids  certified  for  use 
in  1776  and  for  use  with  virulent  fbages  on  the  condition  that  su“  strains 
not  be  used  as  propagation  hosts.  Dr.  Gottesman  said  that  she  would  prefer 
to  vote  only  on  the  phage  vectors.  Dr.  Goldstein  abstained.  Dr.  Levine 
abstained  on  the  basis  that  he  does  not  agree  with  the  criteria  for  EK2 
systems.  It  was  agreed  that  further  consideration  is  needed  on  the  request 
for  use  of  temperate  phages  and  cosmids  with  these  hosts. 
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'Hiese  recamnefxSationB  will  be  tranardtted  to  the  RAC  at  its  meeting  on 
February  8-9,  1982. 
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DEPARTMENT  OP  HEALTH  AND  HUMAN  SERVICES 
PUBLIC  HEALTH  SERVICE 
NATIONAL  INSTITUTES  OF  HEALTH 

RECOMBINANT  M^A  ADVISORY  COMMITTEE 
lARGE-SCALE  REVIEW  VOTING  GROUP 

MINUTES  OF  MEETING 

FEBRUARY  9,  1982 


The  Large-Scale  Review  Wbrking  Group  was  convened  for  its  third  meeting  at 
2:00  p.m.  on  February  9,  1982/  in  Building  31C/  Ccxiference  Room  8/  at  the 
National  Institutes  of  Health,  9000  Rockville  Pike,  Bethesda,  Maryland  20205. 
Kenneth  Bems  and  Robert  MCKinney  were  oo-chairmen. 

Working  Group  members  present  for  all  or  part  of  the  meeting  were: 

Manuel  Barbeito,  NIH;  Kenneth  Bems,  university  of  Florida  (Co-chairman); 
Timothy  J.  Henry,  Po^  and  Drug  Administration;  Morris  Levin,  Environmental 
Protection  Agency;  David  Logan,  Department  of  Labor;  James  Mason,  Utah  State 
Department  of  Health;  Robert  McKinney,  NIH,  (Co-chairman);  Elizabeth  Milewski, 
NIH,  (Executive  Secretary);  Henry  Miller,  Bureau  of  Drugs,  FDA;  John  Richardson, 
Centers  for  Disease  Control;  and  Sue  Ttolin,  U.  S.  Department  of  Agriculture. 

Others  in  attendance  for  all  or  part  of  the  meeting  were: 

Irene  Brandt,  Eli  Lilly  and  Company;  Chia  T.  Chen,  OSHA,  U.  S.  Department  of 
Labor;  Yuan-yuan  Chiu,  Pood  and  Drug  Administration;  George  Duda,  Department 
of  Energy;  Larry  Elliott,  National  Institute  for  Occupational  Safety  and 
Health;  John  Galat,  Schering-Plough  Corp. ; Charles  R.  Gaush,  Bethesda  Research 
Laboratories;  E.  S.  Harris,  National  Institute  for  Occupational  Safety  and 
Health;  T.  M.  Helscher,  Monsanto  Company;  Philip  Landrigan,  National  Insti- 
tute for  Occupational  Safety  and  Health;  Asger  Landlykke,  Qenex  Corporation; 

S.  Edward  Lee,  Hoffman  laRoche,  Inc.;  Dan  Liberman,  Massachusetts  Institute 
of  Technology;  Bernard  j.  Mlynczak,  Monsanto  Company;  Harvey  Price,  Industrial 
Biotechnology  Association;  and  Thaddeus  T.  Sze,  Pood  and  Drug  Administration. 
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MINITTES  CF  THE  MEETDG,  FEBRJAPY  9,  1982 
lARS-SCAIf;  REVIEW  MORKING  GROUP 

Dr.  Bems  of  the  Ihiversity  of  Florida  called  the  third  meeting  of  the 
Large-Scale  Review  Vlor)d.ng  Qrojqp  to  order  at  2:05  p.m.  on  Pebrmry  9,  1982. 

Dr.  Mason  of  the  Utah  State  Department  of  Health  reviewed  the  minutes  of  the 
September  9,  1981  meeting  of  the  working  group.  He  said  the  minutes  were 
sibstantively  correct  ard  moved  epprovad  with  conmendation.  The  minutes 
of  the  September  9 meeting  were  unanimously  accepted. 

Dr.  Bems  then  introduced  Ck:.  Riilip  landrigan  of  the  National  Institute  fior 
Occupatiorud  Safety  and  Health  (NIOGH).  Or.  Bems  said  Dr.  landrigan  had 
agreed  to  present  to  the  Large-Scale  Review  Viorking  Gboup  the  CDC/^IOSH  draft 
report  on  Medical  Surveillance  for  Industrial  Applications  of  Recombinant 
IKA.  Cr.  Bems  said  the  OXT/NIGSH  report  was  in  part  a response  to  a RAC  request 
to  discuss  medical  surveillanoe  problems. 

Dr.  Landrigem  introduced  other  NI06H  r^resentatives:  Dr.  Elliot  Harrisr  the 

Deputy  Director  of  NI06H,  Mr.  larry  Elliott,  an  industrial  hygenist  who  had 
participated  in  NICSH's  "walk-through"  of  six  oonpanies  invol\«d  in  reconbinant 
DTA  technology,  and  Ms.  Steph^ulie  Soucek.  He  also  introduced  Cr.  John  Ridiardson 
of  the  Centers  for  Disease  Control  (CDC). 

Dr.  landrigan  then  distributed  to  the  working  group  a revised  version  of  the 
CDC/NIQ6H  report  (Attachment  I).  He  suggested  the  report  was  an  exercise  in 
"future  forecasting",  but  argued  that  past  experience  might  reasonably  be 
used  to  predict  potential  hazards  to  workers  as  reocmbinant  ENA  techniques 
are  transferred  bo  the  industrial  setting.  He  said  the  CDC/^IOSH  group  had 
reviewed  processes  involved  in  the  production,  by  reoanbin^mt  INA  tedinlques. 
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of  E^iarmaceuticals  and  feed  stock  chemicals.  The  report  examines  three 
areas  of  potential  hazard;  (1)  exposure  to  recombinant  ENA  containing 
microbes  (2)  exposure  to  the  products  of  recombinant  organisms  and 
(3)  exposure  to  reagents  used  in  production  processes.  He  said  the  study 
does  not  focus  on  microbial  hazards  as,  under  current  applications,  the 
likelihood  of  colonization  or  infection  of  workers  is  very  smll.  Rather, 
hazardous  exposure  to  recombinant  technology  products,  particularly  contact 
with  biologically  active  molecules,  is  far  more  likely  and  is  examined  in 
greater  detail.  He  cited  as  an  example  the  gynecomastia  developed  by  male 
workers  exposed  to  oral  contraceptives.  The  quantity  of  biologically 
active  product  that  elicits  a response  is  so  minute  that  men  wearing 
spacesuits  have  been  affected.  Dr.  Landrigan  said  that  in  many  biotech- 
nological procedures,  exposure  hazard  will  be  present  throughout  the  process 
from  fermentation  of  the  organisms  to  packaging  of  the  products.  Indeed, 
packaging  may  be  the  most  hazardous  activity  as  packaging  workers  frequently 
underestimate  the  hazards  and  often  do  not  exercise  adequate  caution.  Allergic 
reactions  to  polypeptide  products  or  iiyproducts  are  also  considered  in  the 
report.  The  OX:/NIOSH  document  does  not  examine  the  problem  of  worker 
exposure  to  reagents  as  that  concern  in  adequately  covered  in  other  documents. 

Dr.  Landrigan  said  NI06H  does  not  view  the  report  as  guidelines  but  as  sug- 
gestions of  prudent  practice  for  the  reccmbinant  IXIA  industry.  He  said  the 
document  suggests  companies  using  recombinant  DQA  technology  should  consider 

(1)  a preexamination  physical  of  workers  with  collection  of  baseline  serum, 

(2)  a periodic  follow-up,  (3)  illness  surveillance,  and  (4)  epidemiological 
studies.  He  said  the  primary  means  of  protecting  worker  health  is  careful 
I^ysical  containment  of  organisms  and  products.  The  second  line  of  defense 
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is  biological  oontainraent,  and  the  third  is  medical  surveillance  for  a number 
of  years  sufficient  to  detect  problems.  He  emph^isi2ed  that  vrod^rs  may  have 
little  experience  and  training  with  reccmbinant  DNA  and  medical  surveillance 
of  workers  is  sin(>ly  prucSent  medical  practice  in  ^d.l  neu  technologies. 

Dr.  landrigan  then  introduced  Mr.  Elliott.  Mr.  Elliott  said  the  six  walk- 
throughs in  which  he  had  participated  were  one  or  two  day  visits.  Three  of 
the  six  fims  have  extensive  experience  in  fermentation  technology.  These 
firms  have  ettensive  ocmprehensive  medical  safety  and  health  programs.  Sane 
of  the  firas  have  more  extensive  medical  surveillance  programs  than  that  out- 
lined in  the  CXC/NIC6H  document.  Three  firms  new  to  the  field  had  not  develcped 
comprehensive  programs}  indeed  one  of  the  firms  had  no  safety  program.  This 
firm  believed  that  a safety  progron  was  not  necessary  as  their  emp3loyees  are 
Eh. Da  who  should  have  been  exposed  to  good  work  practices  through  education. 

In  summary,  an  enormous  gap  in  sophistication  in  safety  controls  and  medical 
surveillance  exists  between  the  three  experienced  canpanies  and  the  three 
new  canpanies.  Mr.  Elliott  noted  that  five  of  the  cxmpmnies  followed  the 
NIH  Physical  Containment  Recamendations  for  Large-Scale  Uses  of  Organisms 
Containing  Reccmbinant  DA  Molecules  (45  PR  24968).  These  five  conpmnies 
ccnplied  with  the  NIH  Guidelines  for  Research  Involving  Recombinant  DtA 
Molecules.  The  sixth  canpany  did  not;  they  had  no  medicud.  surveillance 
program,  and  did  not  follow  the  NIH  Ehysical  Oontaiment  Reccmmendations 
for  large-scale  Ubes  of  Organisms  Containing  Recanbinant  DA  Molecaoles. 

cr.  Mason  conmended  the  NI06H  effort  in  evalimting  medicml  surveillanoe  in 
recombinant  DA.  He  asked  whether  envirormental  surveillance  e.g.,  air 
sampling,  had  been  ocxisidered,  or  periodic  culturing  to  determine  if  wDr)cers 
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had  been  c»lonized  by  recombinant  DN^  ocxitaining  microorganisms.  Dr.  Landrigan 
replied  that  NIQ6H  elected  not  to  evaluate  ervironmental  surveillance  as 
current  sampling  technology  is  not  sufficiently  sensitive  to  justify  the 
cost.  Dr.  Logan  of  the  Occupational  Safety  and  Health  Administration  (OSH^) 
asked  if  periodic  blood  sampling  of  workers  was  recommended  by  the  CDC/HI06H 
report.  Dr.  Landrigan  replied  that  the  document  suggests  a baseline  sample 
is  necessary.  Hie  guesticxi  of  periodic  sampling  vbs  not  addressed  as  any 
measuring  of  serum  samples  must  have  very  specific  goals.  Dr.  Levin  of  the 
Environmental  Protect ic»i  Agency  (EPA)  asked  how  long  the  blood  samples  should 
be  stored.  Dr.  Landrigan  replied  that  mimimally  he  thought  they  should  be 
stored  for  the  period  of  employment.  Dr.  Richardson  said  the  CDC  stores 
its  serum  samples  indefinitely.  Drs.  Mason  and  Levin  suggested  that  samples 
should  be  stored  for  the  lifetime  of  the  individual.  Dr.  landrigan  said  the 
CDC/MI06H  document  was  vague  cis  to  storage  times  to  permit  companies  a certain 
latitude. 

Dr.  Tolin  of  the  Dhited  States  Department  of  Agriculture  (USCA)  asked  if  the 
nature  of  the  products  was  considered  by  Dr.  landrigan' s group.  Dr.  landrigan 
replied  that  it  was  not,  as  all  potential  products  of  biotechnology  cannot 
be  predicted. 

Dr.  Levin  said  EPA  has  let  two  ocxitracts  to  evaluate  possible  problems  with 
recombinant  DMA  technologies.  Both  of  those  reports  suggest  that  few  if  ary 
paroblems  will  develop  with  established  experienced  firms,  however,  emerging 
firms  or  firms  new  to  fermentation  technology  mi^t  present  some  difficulties. 
Hie  reports  suggest  educational  courses.  Dr.  Bems  added  that  the  American 
Society  for  Micrdaiology  (Al^)  has  stressed  the  importance  of  education  in 
the  recombinant  ENA  area,  including  the  education  of  industrial  microbiologists. 
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Dr.  Levin  questioned  v#)ether  the  CDC/NIOSH  report  should  address  only  recom- 
binant OJA  practices;  worker  safety  and  fennentation  technology  in  general 
might  be  evaluated.  Q:.  Bems  said  the  Imrge-Scale  Review  Working  GToup  had 
requested  a report  deeding  with  recxmibinant  ENA  issues. 

Or.  Miller  of  the  PDA's  Bureau  cf  Drugs  reiterated  that  the  NI06H  report 
should  not  focus  on  reooitbinant  ENA.  He  said  singling  out  reconbinant  ENA  for 
medical  surveillanoe  is  gratuitous  and  baseless.  He  attacked  the  report  as 
unnecessary  and  flawed.  He  questioned  the  cost  effectiveness  of  holding 
large  nuiherB  of  senjn  sonples.  He  also  questioned  the  advisability  of 
evaluating  in/dequately  explained  absences  from  work  of  48  hours  or  longer 
as  suggested  by  the  CDC/^I06H  document.  Cr.  Bems  said  the  definition  of 
the  tern  "adequate*  would  determine  how  many  absences  would  be  investigated. 

cr.  Mason  again  comended  Dr.  lamdrigan  and  his  group  on  their  initial  efforts 
in  evaluating  medical  surveillance  in  fermentation  technology  using  recombinant 
DNA  technology  as  a model.  Cr.  Richardson  also  supported  Cr.  landrigan's 
use  of  recombinant  ENA  technology  for  evaluating  issues  in  fennentation 
technolcigy. 

Cr.  Logan  suggested  that  it  is  appropriate  to  oonslder  recombinant  ENA  tech- 
nolcsgy  as  a distinct  subset  of  fermentation  technology;  recombinant  DNA 
technology  will  produce  potent  products,  many  of  vhich  cannot  be  produced  in 
any  other  way,  and  it  can  provide  large  anoints  of  these  produchs.  Medical 
serve il lance  is  necessary  in  these  product  areas.  Cr.  Landrigan's  report  is 
necessary  and  highly  appropriate. 
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Dr.  Naacxi  said!  the  use  of  biotechnology  will  e)qplode.  Although  the  hazards 
asaociatedi  with  fermentation  technology  not  be  new,  the  hazards  must 
be  considered  in  the  context  of  large  nunbers  of  inexperienced  workers. 

Dr.  Miller  said  the  situation  will  be  analogous  to  that  faced  by  FDA  with 
generic  drug  producers.  Vhen  generic  drugs  laws  changed,  the  number  of 
firms  involved  in  generic  production  exploded;  some  c€  these  fions  did  not 
meet  FDA  specifications  and  FDA  has  taken  action.  FDA  clearly  has  the  power 
to  regulate  the  reconbinant  DMA  products  area.  Dr.  Tolin  pointed  out  that 
FDA's  mandate  is  limited,  and  many  potential  products  of  reccrobinant  DNA 
technology  may  not  be  subject  to  FDA  regulation. 

Dr.  Daniel  Liberman  of  the  Nassadiusetts  Institute  of  Tie<hnology  said  the  city 
of  Cambridge,  Massachusetts  reguires  health  sirveillanoe  of  worloers  using 
recombinant  DNA.  m his  experioice,  it  is  most  iiiqportant  to  define  medical 
surveillance.  He  said  the  OC/NIOSH  reoanmendations  are  primarily  epidemio- 
logical; such  a program  will  protect  future  generations  of  worloers  but  provides 
little  or  no  protection  to  worloers  currently  in  the  field.  He  then  offered 
some  criticisms  of  the  CDC/NI06H  document.  (1)  He  requested  that  potentizd 
zmd  actual  hazards  be  stated  in  the  doament.  (2)  He  noted  that  it  is  the 
"hands-on*  worloer,  i.e.,  the  labc»nitory  researcher,  who  currently  is  at 
greatest  rialc  of  exposure. 

Dr.  Tblin  pointed  out  that  in  cxhtrast  to  chemical  exposure  where  workers  may 
acamulate  damage,  the  phenomenon  <3f  a threshold  dosage  exists  in  exposure 
to  microbes.  A threshold  amount  of  orgwism  must  be  administered  in  any  one 
exposure  to  cause  any  effect. 
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Cr.  Henry  of  the  FOod  and  £>njg  Administration  (FOA)  said  that  at  this  time  he 
could  not  support  the  CDC/NIC6H  document  as  written.  Dr.  Bems  suggested  that 
the  dociOTent  might  be  improved  by  stating  general  fermentation  technology 
risk  considerationB  in  the  introduction.  Reoonbinant  ENA  technology  might 
then  be  reviewed  in  light  of  these  general  risk  considerations,  and  problems 
associated  with  reoombinant  HIA  tetiinology  would  be  placed  in  a general 
context.  Cr.  Landrigan  eisked  if  such  a report  would  be  within  the  purview 
of  the  large-scale  I^iew  Working  Gkoup.  Cr.  Bems  felt  it  appropriate  to 
place  problems  associated  with  reconbinant  DNA  technology  in  the  context  of 
problems  associated  with  fiennentation  technology. 

cr.  HcKimey  of  the  NIH  Occupationjil  Safety  and  Health  Brandi  noted  that 
the  Reoambinant  INA  Advisory  Conmittee  (RAC)  currently  deals  only  with  bio- 
logical issues  in  large-scale  processes;  RAC  was  not  considering  processes, 
medical  surveillance,  etc.  Rather,  the  large  Scale  Review  Woricing  Group 
ws  formed  to  provide  continued  guidance  to  RAC  in  large-scale  procedures  as 
well  as  to  assist  in  the  development  of  the  recombinant  DA  industry.  In 
light  of  the  wrking  group  mandate,  it  is  critical  that  risk  information  be 
included  in  any  dooirent  forwarded  to  RAC  by  the  Iarge-Sc^d.e  Review  Working 
Gkoup;  a more  coraplete  evaluation  would  thus  be  provided.  It  is  appropriate 
that  NIG6H  provide  basic  guidance  in  medical  surveillance.  In  addition, 

Cr.  HcKimey  pointed  out  that  reports  on  reconbinant  DNA  technology  sen«  to 
direct  events  in  other  areas  of  microbiology.  These  dC/NIOBH  reconmendations 
therefore  contribute  to  worker  health  and  safety  in  microbiology  in  genered. 
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Nr.  Barbeito  of  the  NIH  Occupaticxial  Safety  and  Health  Branch  said  the  working 
group's  mandate  is  to  provide  guidemce  for  large  scale  work.  He  suggested 
that  surveillance  of  large-scale  product icxi  cannot  be  treated  as  is  surveil- 
lance cf  laboratory  research.  He  stated  that  ri^  increases  with  increasing 
scale.  He  pointed  out  that  no  ccnparative  data  exist  in  support  of  the  state- 
ment that  industry  has  a better  track  record  in  worker  safety  than  research 
l^x>ratories.  Conparati^^  data  have  been  collected  for  research  laboratories 
through  the  roonitorirg  of  aerosol  facilities.  In  general,  industry  has  not 
tracked  aiployee  illness.  Ihus,  no  true  (xn^iarison  can  be  made.  Ihe  primary 
consideration  in  establishing  medical  surveillance  programs  in  the  biotechnology 
area  is  whether  the  costs  will  cxitwei^  the  benefits.  For  certain  projects 
vath  certain  organisms,  the  benefits  will  clearly  outweigh  the  costs. 

Dr.  Levin  requested  that  the  redreifted  OX/KIOSH  reconomendations  be  circulated 
to  the  woricing  group  prior  to  the  next  meeting.  Dr.  Bems  asked  if  time  cxx>- 
siderations  would  permit  the  document  to  be  circulated  to  the  wor]cing  group. 

I^.  Milewski  of  the  Office  of  Reconbinant  Activities  suggested  that  if 
the  document  need  not  be  published  in  the  Federal  Register  before  RAC  con- 
sideration, the  document  could  be  reviewed  by  the  working  group  prior  to 
presenting  it  to  the  RAC  in  June  1982.  Dr.  landrigan  agreed  that  RAC  should 
review  the  document  before  it  is  published  in  the  Federal  Register. 

Dr.  Landrigan  thanked  the  working  grotp  for  their  connients  on  the  CDC/KI06H 
reconmendations.  Dr.  Bems  extended  the  thanks  of  the  group  to  Dr.  Landrigan 
and  his  co-authors. 
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Ckr.  McKinney  suggested  that  at  the  next  meeting  the  wor)d.ng  grcxp  would  offer 
industrial  ficms  the  cpportinity  to  present  their  concerns.  Mr.  Barbeito 
asked  whether  the  working  group  would  address  specific  issues,  such  as  inform 
nation  on  the  handling  and  processing  of  wastes,  ho%#  "blow-outs"  would  be 
handled,  maintenance,  e^viroment^d  oontamination,  controls  preventing  expo- 
svre  of  workers,  etc.  Cr.  Tblin  said  she  would  like  to  learn  how  exposure 
to  products  is  oontrolled.  cr.  Bems  suggested  that  the  industrial  use  of 
robust  ocganims  ndght  be  oamined.  Hr.  Elliott  suggested  the  committee  would 
be  interested  in  industrial  vie%#points  in  several  areas;  e.g.  medical  surveil- 
lance, extraction  of  products,  chemicals,  etc.  He  suggested  both  industry 
and  the  working  grotp  would  benefit  from  a question  and  answer  period. 

Mr.  Harvey  It'ice  of  the  Industrial  Biotecimology  Assooiation  ecpressed  his 
organization's  interest  in  participating  in  this  forum. 

The  meeting  was  adjourned  at  3i55  p.m. 
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Respectively  svimitted. 

iDate 

ElizabStii  Milewski,  Hi.D, 

Executive  Secretary 

I herdDy  certify  that,  to  the  best  of 
ny  knowledge,  the  foregoing  Minutes  are 
accurate  and  complete. 

Kei^eth  I.  Bems,  Ih.D. 

Co-Chairman 

Large-Scale  Review  Working  Group 

of  the  Reccrobinant  DIA  Advisory  Committee 

Robert  W,  McKinney,  FhJD. 

Co-Chairman  1 

Large  Scale  Review  Woricing  Group 

of  the  Reconbinant  DIA  i^visory  Committee 
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DEPARTMENT  OF  HEALTH  A HUMAN  SERVICES 


Dm  February  8,  1982 


Public  Health  Service 
Centers  for  Disease  Control 


Memorandum 


From  Director,  National  Institute  for  Occupational  Safety  and  Health,  CDC 
Director,  Center  for  Infectious  Diseases,  CDC 

Sublet  Medical  Surveillance  of  Workers  Engaged  In  Industrial  Applications  of 
Reconblnant  DNA  Technology 


To  Ullllan  Cartland,  Pb.D. 

Director,  Office  of  Reconblnant  DNA  Activities,  NIH 


Attached  please  find  the  Report  of  the  (3)C/N10SH  ^ Hoc  Working  Group 
on  Medical  Surveillance  for  Industrial  Applications  of  Reconblnant  DNA. 

Thla  report  was  prepared  by  the  National  Institute  for  Occupational 
Safety  and  Health  and  by  the  Center  for  Infectious  Diseases  of  the 
Centers  for  Disease  Control  at  the  request  of  the  Subcoeralttee  on 
Large-Scale  Applications  of  the  NIB  Coanlttee  on  Reconblnant  DNA 
Activities. 


We  present  It  to  xou  for  your  review. 


Donald  Millar,  M.D. 

P Assistant  Surgeon  General 


Walter  Dowdle,  Ph.D. 
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MEDICAL  SURVEILLANCE  OF  BIOTECHNOLOGY  WORKERS: 

REPORT  OF  THE  CDC/NIOSH  WORKING  GROUP  ON  MEDICAL 

SURVEILLANCE  FOR  INDUSTRIAL  APPLICATIONS  OF  RECOMBINANT  DNA 


Philip  J.  Landrigan,  M.D.,  M.Sc.,  Chainnan 
Mitchell  L.  Cohen,  M.D. 

Walter  Dowdle,  Ph.D. 

Larry  J.  Elliott,  B.S. 

William  E.  Halperin,  M.D. 

J.  Donald  Millar,  M.D. 

Seth  Pauker 


From  the  Division  of  Surveillance,  Hazard  Evaluations  and  Field  Studies, 
National  Institute  for  Occupational  Safety  and  Health,  4676  Columbia  Parkway, 
Cincinnati,  Ohio  45226. 
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SU>»1ARY 

Planned  Industrial  applications  of  recombinant  DNA  (rONA)  technologies  will 
increase  potential  exposures  of  skilled  and  unskilled  workers  to 
microorganisms  containing  rDNA  and  to  the  products  of  those  organisms.  The 
health  hazard  of  occupational  exposure  to  recombinant  organisms  appears 
minimal,  given  current  use  of  highly  attenuated  microbial  species  in  rDNA 
applications;  the  hazards  of  microbial  colonization,  or  infection  may, 
however,  increase  with  any  introduction  to  industry  of  more  robust 
microorganisms.  The  hazards  of  occupational  exposure  to  the  biologically 
active  products  of  microorganisms  containing  rONA  appear  to  be  more 
substantial;  product  exposures  in  the  pharmaceutical  industry  have  caused 
occupational  diseases  such  as  gynecomastia,  Cushing's  syndrome,  and  toxic 
hepatitis.  Sensitization  to  peptides  may  produce  occupational  asthma. 

Strict  physical  containment  of  microorganisms  and  their  products  constitutes 
the  primary  defense  against  occupational  exposures  in  rDNA  applications. 
"Biological  containment",  achieved  through  the  use  of  attenuated  species,  is  a 
second  defense.  Medical  surveillance  of  workers,  although  inherently  limited 
in  its  ability  to  detect  disease,  can  provide  a third  level  of  protection. 
Medical  surveillance  programs  should  be  highly  specific;  they  must  evaluate 
the  particular  hazards  which  confront  an  occupational  group.  At  a minimum, 
medical  surveillance  of  rDNA  workers  should  include:  (1)  p re -employment 

examination  with  collection  of  baseline  serun;  (2)  periodic  follow-up;  (3) 
evaluation  of  all  illnesses;  (4)  epidemiologic  and  other  longer  term  studies; 
(5)  periodic  evaluation  of  data;  and  (6)  regular  communication  of  results  to 
management  and  workers.  Establishment  of  medical  surveillance  programs  for 
rDNA  workers  constitutes  prudent  medical  practice. 
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INTRODUCTION 

Recombinant  DNA  techniques  have  developed  in  the  past  five  years  from  basic 

biological  discoveries  to  technologies  at  the  brink  of  industrial 
1 2 

application.  * In  the  next  decade,  rONA  technologies  are  expected  to  be 
employed  in  the  production  of  enzymes,  hormones,  pharmaceuticals,  vaccine  and 
diagnostic  antigens,  improved  plant  strains,  and  a wide  variety  of  chemical 

3 

feedstocks. 

As  these  commercial  applications  are  pursued,  the  number  of  persons  engaged  in 
work  with  rONA  technologies  will  increase  exponentially.  These  persons  will 
include  not  only  professional  staff,  but  also  production  workers,  line 

4 

supervisors,  maintenance  personnel,  and  janitors.  These  workers  will 
encounter  several  categories  of  potential  exposures:  (1)  exposures  to 

microorganisms  containing  rONA;  (2)  exposures  to  the  biological  and  chemical 
products  of  such  organisms;  and  (3)  exposures  to  chemical  reagents  used  in 
extraction  and  purification  of  microbial  products.  Experience  in  other 
sectors  of  the  biotechnology  and  pharmaceutical  industries  indicates  that  the 
products  of  the  recombined  microorganisms  will  pose  the  most  serious  of  these 
potential  hazards  and  that  the  hazard  of  occupational  exposure  to  those 
biologically  active  products  will  extend  throughout  virtually  every  phase  of 
production  and  packaging. 

The  Centers  for  Disease  Control /National  Institute  for  Occupational  Safety  and 
Health  (CDC/NIOSH)  Ad  Hoc  Working  Group  on  Medical  Surveillance  for  Industrial 
Applications  of  Recombinant  DNA  has  considered  the  role  that  medical 
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surveillance  might  play  in  the  detection  of  any  disease  or  dysfunction  which 
might  be  caused  by  occupational  exposures  to  microorganisms  containing  rDNA  or 
their  products.  The  Working  Group  recognizes  that  neither  the  extent  nor  the 
severity  of  any  health  hazards  which  may  be  associated  with  such  exposures  are 
known.  The  Group  realizes  further  that  the  eff ectiveness  of  medical 
surveillance  will  inevitably  be  limited  by  such  factors  as  the  relatively 
small  size  of  most  groups  under  study,  variability  in  individual  exposures, 
long  induction- latency  from  beginning  of  exposure  to  appearance  of  effects, 
and  uncertainty  as  to  the  effects  sought.  Most  importantly,  the  Group 
recognizes  that  medical  surveillance  can  never  replace  the  appropriate 
physical  containment  of  recombinant  microorganisms  and  their  products  as  the 
first  line  of  defense  against  exposure  and  disease.*  Nevertheless,  the  Group 
has  concluded  that  the  medical  surveillance  of  workers  engaged  in  commercial 
applications  of  rDNA  technologies  can  play  a valuable  auxiliary  role  in 
protecting  worker  health.  It  is  therefore  the  opinion  of  the  Group  that  the 
establishment  of  medical  surveillance  programs  for  rONA  workers  constitutes 
prudent  medical  practice. 

MICROBIAL  HAZARDS 

Under  current  working  conditions  the  health  hazard  of  exposure  to 
microorg»iisms  containing  rDNA  appears  to  be  slight.®’^  The  majority  of  the 


•The  level  of  physical  containment  of  microorganisms  used  in  recombinant  DNA 
applications  must  be  appropriate  for  their  level  of  pathogenicity.^ 
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microorganisms  currently  used  in  rDNA  applications  are  debilitated  through 

genetic  manipulation  such  that  their  ability  to  reproduce  outside  of  a highly 

modified  environment  is  severely  curtailed.  None  of  the  organisms  in  current 

use  have  been  shown  to  cause  infection  or  disease  in  persons  using  rDNA 

techniques.  Recent  risk  assessments  suggest  that  the  likelihood  of  infection 

by  microorganisms  containing  rDNA  is  minimal. Despite  those 

reassurances,  there  is  residual,  albeit  unquantified  concern  that  workers 

engaged  in  industrial  applications  of  rDNA  technologies  may  be  at  heightened 

8 9 

risk  of  colonization  or  infection  by  modified  organisms.  ’ The  Working 
Group  notes  in  that  connection  that  the  circumstances  of  potential  exposure  in 
industry  will  differ  considerably  in  their  scale  from  the  usual  exposures 
encountered  in  research  laboratories.  Also,  the  number  of  workers  potentially 
exposed  in  industrial  applications  will  be  much  greater  than  the  number 
potentially  exposed  heretofore. 

The  primary  defense  against  colonization  or  infection  of  workers  in  rDNA 
applications  will  be  provided  by  strict  physical  containment  of  organisms 

5 

containing  rDNA.  In  the  development  and  capitalization  of  industrial 
applications  of  rDNA  techniques,  exposure  control  and  worker  protection  must 
be  given  equal  emphasis  as  process  integrity  and  product  development. 
Experience  gained  by  NIOSH  in  other  sectors  of  the  chemical  and  pharmaceutical 
manufacturing  industries  indicates  that  preplanned  maintenance  is  a central 
aspect  of  exposure  control.  Facilities  for  containment  of  recombinant 
organisms  must  periodically,  in  accordance  with  a strict  timetable,  be  shut 
down  for  scheduled  examination  and  repair.  Procedures  for  evaluation  of 
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facilities  and  for  validation  of  the  integrity  of  physical  containment  must  be 
developed  at  the  outset  as  an  integral  component  of  facilities  design. 

A second  defense  against  colonization  or  infection  of  biotechnology  workers  is 
provided  by  "biological  containment".  Such  containment  will  be  achieved 
through  the  continuing  use  of  debilitated  microorganisms.  Any  tendency  toward 
reduction  in  levels  of  "biological  containment"  through  the  introduction  to 
industry  of  more  robust,  less  highly  debilitated  organisms  must  be  approached 
with  great  caution  and  will  require  careful  reassessment  of  potential  health 
risks. 

PRODUCT  HAZARDS 


Exposure  to  the  biologically  active  products  and  by-products  of  microorganisms 
containing  rDHA  constitutes  a serious  class  of  potential  hazard  in  the 
biotechnology  Industries.  Because  of  the  reactive  nature  of  such  products, 
exposure  to  eveh  minute  quantities  may  cause  physiological ly  significant 
effects.  Occupational  exposures  to  products  in  other  sectors  of  the 
biotechnology  and  pharmaceutical  industries  have  produced  a spectrum  of 
illnesses,  including  gynecomastia  (in  the  packaging  of  estrogens) , 

Cushing's  syndrome  (in  glucocorticoid  manufacture),^^  nasal  polyps  (in 
production  of  menthol  cough  drops),  recurrent  epistaxis  (in  compounding  of 
ferrous  sulfate),  and  toxic  hepatitis  (following  exposure  to  isopropanol  plus 
carton  tetrachloride) . The  hazards  of  product  exposure  will  extend 
throughout  the  full  manufacturing  process  from  initial  production  to  final 
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packaging.  Because  of  the  biological  activity  of  many  products  and 
by-products  of  organisms  containing  rDNA,  prevention  of  any  resultant  health 
hazards  will  require  extremely  sophisticated  engineering  controls. 

In  addition  to  the  specific  hazards  which  may  result  from  occupational 

exposures  to  particular  products,  workers  in  rDNA  applications  may  also  be  at 

risk  of  sensitization  to  proteins  and  peptides  which  are  generated  in  the 

course  of  fermentation  and  extraction.  A high  frequency  of  sensitization  to 

protein  enzymes  has,  for  example,  been  described  among  workers  engaged  in  the 

14 

commercial  production  of  enzyme  detergents.  Asthma  is  the  most  serious 
health  consequence  of  such  sensitization.  Dermatitis  and  allergic  rhinitis 
might  also  be  expected  to  occur. 

PURPOSES  OF  MEDICAL  SURVEILLANCE 

Uncertainty  provides  the  strongest  argument  for  maintaining  medical 

15 

surveillance  over  workers  engaged  in  industrial  applications  of  rDNA.  As 
in  the  case  of  any  newly  developed  technology,  there  is  a dearth  of 
information  concerning  the  nature  or  severity  of  any  acute  or  chronic  health 
hazards  which  might  be  associated  with  exposure  to  recombinant  organisms  or 
their  products.  Given  that  lack  of  knowledge,  the  CDC/NIOSH  Working  Group  is 
of  the  opinion  that  medical  surveillance  of  such  workers  constitutes  prudent 
medical  practice.  Such  surveillance  should  be  aimed  at  the  early  detection  of 
sentinel  disease  events.^® 
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NATURE  OF  MEDICAL  SURVEILLANCE 

In  its  essence,  tnedical  surveillance  of  biotechnology  workers  consists  of 
periodic  evaluation;  regular  analysis  of  data;  and  regular  conmunlcatlon  of 
results  to  workers,  management,  and  other  Interested  parties. 

The  components  of  a medical  surveillance  program  for  recombinant  DNA  workers 
which  were  considered  by  the  Working  Group  are  as  follows: 

a.  preemployment  examination  and  collection  of  baseline  serum  samples  for 
storage; 

b.  periodic  follow*up  examination; 

c.  follow-up  evaluation  of  all  Illnesses,  especially  those  which  cause 
absence  from  work; 

d.  epidemiological  and  other  longer  term  follow-up  studies. 

Preewployment  Examinations  - The  purposes  of  preemployment  examinations 

are  (1)  to  establish  a worker's  health  status  prior  to  the  start  of  work;  (2) 

to  provide  baseline  data  for  possible  epidemiologic  studies;  and  (3)  to 

Identify  conditions  which  may  place  a worker  at  heightened  risk  of 

work-related  Illness.  Workers  with  such  conditions  may  be  excluded  from 

employment  in  biotechnology;  fitness  for  employment  In  biotechnology  must  be 

established  on  an  Individual  basis  for  each  potential  worker  with  any 

underlying  medical  condition.  Among  the  conditions  which  may  place  a worker 

18 

at  heightened  risk  of  Illness  In  biotechnology  are  the  following: 
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- conditions  which  impair  the  non-specific  defenses  against  infection 
(chronic  skin,  respiratory  tract,  and  bowel  disease); 

- impaired  immune  competence; 

- immunosuppression  (caused,  for  example,  by  steroids,  radiation  therapy, 
alkylating  agents,  or  antimetabolites); 

- cancer; 

- other  chronic  illnesses,  such  as  chronic  kidney  disease,  diabetes 
mellitus,  or  the  collagen  diseases;. 

The  collection  and  storage  of  frozen  serum  samples  has  become  a widely 

accepted  practice  in  the  biotechnology  industry.  A serum  sample  is  generally 

taken  from  each  worker  at  the  start  of  employment  and,  in  some  instances, 

1 6 

periodically  thereafter.  Serology  programs  will  be  most  cost-effective 
when  they  either  assess  specifically  the  development  of  antigens  associated 
with  the  organisms  or  products  in  a particular  process  or  when  they  are  simply 
stored  in  a bank  and  held  at  -70°C  for  future  study  or  for  reference  in  the 
event  of  illness. 

Periodic  Follow-up  Examinations  - Comprehensive  periodic  medical 
examinations  are  generally  of  little  value  in  the  detection  of  occupational 
disease.  Any  periodic  examinations  incorporated  into  a surveillance  program 
must  be  specifically  targeted  toward  evaluation  of  the  particular  hazards 
which  may  confront  a particular  group  of  workers.  For  example,  studies  of 
endocrine  function  might  be  devised  for  workers  engaged  in  the  production  of 
peptide  or  steroid  hormones,  or  appropriate  evaluations  of  immune  function 
might  be  undertaken  for  workers  producing  interferon  or  other  immunochemicals. 
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Follow-up  Evaluation  of  Illness  - A biotechnology  worker  who  develops 
Illness  or  Is  absent  from  work  for  48  hours  without  explanation  should  be 
actively  evaluated.  The  importance  of  such  active  pursuit  cannot  be 
overemphasized.  The  evaluation  of  such  illness  should  consider  (a)  whether 
the  symptoms  are  in  any  way  relatable  to  the  microorganisms  or  products  in  the 
worker's  place  of  employment,  (b)  whether  an  accident  has  occurred  in  the 
facility;  and  whether  the  ill  worker  was  involved  in  the  accident;  and  (c) 
whether  any  illnesses  have  occurred  in  co-workers. 

Epidemiological  and  Other  Long-Term  Follow-up  Studies  - The  likelihood 
that  epidemiologic  evaluations  of  workers  engaged  in  rONA  applications  will  in 
the  near  term  produce  useful  results  is  slight,  given  the  relatively  small 
mmbers  of  exposed  workers  and  the  long  induction- latency  periods  which  may 
need  to  elapse  between  beginning  of  exposure  and  appearance  of  any  disease. 

In  the  longer  term,  however,  epidemiologic  studies  may  be  extremely  useful  as 
a health  surveillance  tool.  Specific  follow-up  studies  intended  to  evaluate 
specific  outcomes  will  be  the  most  cost-effective  form  of  epidemiologic 
follow-up.  Among  the  outcomes  to  be  considered  for  long-term  surveillance 
might  be  Increases  in  cancer  Incidence  or  mortality  rates.  Increased  rates  of 
endocrine  disorders,  and  elevated  rates  of  immunologic  diseases.  Surveillance 
might  also  be  directed  to  the  occurrence  of  adverse  reproductive  outcomes  in 
the  offspring  of  male  or  female  workers.  Many  such  studies  might  require  the 
concommitant  evaluation  of  appropriate  control  groups.  With  further 
development  of  such  sophisticated  biochemical  indicators  of  genetic  alteration 
as  protein  profile  testing,  it  may  be  possible  to  couple  such  indices  with 
epidemiologic  follow-up  studies. 
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The  necessary  foundation  for  any  long-term  studies  of  biotechnology  workers 
will  be  the  indefinite  maintenance  of  careful  records  on  each  worker  by  each 
institution  or  firm  engaged  in  biotechnology.  At  a minimum,  such  records  must 
include  the  name  of  each  worker,  personal  identifying  information  including 
Social  Security  number,  results  of  all  physical  examinations  and  special 
medical  tests,  a complete  history  of  work  experience  (including  information  on 
areas  of  work,  specific  jobs,  and  specific  organisms,  processes,  and  products 
encountered),  and  a record  of  any  illnesses  or  of  any  accidents  in  which  the 
worker  was  involved. 

LIMITATIONS  OF  MEDICAL  SURVEILLANCE 

The  likelihood  is  small  that  a medical  surveillance  program  for  biotechnology 
workers  will  detect  any  illness  caused  by  recombined  organisms  or  by  their 
products.  Neither  the  nature  nor  the  possible  time  of  onset  of  any  such 
illness  is  known.  Further,  such  illnesses  may  appear  in  only  one  or  a few 
workers.  Nonetheless,  the  detection  of  any  occupational  illness  caused  by 
recombinant  organisms  or  by  their  products  will  have  important  biological  and 
public  health  consequences,  and  should  be  actively  sought. 

CONCLUDING  COMMENT 

Medical  surveillance  of  workers  engaged  in  industrial  applications  of  rDNA 
will  be  no  substitute  for  other  mechanisms  for  the  protection  of  workers  in 
this  industry.  Physical  containment  of  organisms  and  of  their  products  will 
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roMln  the  first  line  of  defense  against  occupational  exposures.^ 

Biological  contalnaent,  resulting  from  use  of  attenuated  or  debilitated 
organlsas  remains  a second  Important  protection.  There  Is  however, 
(^certainty  as  to  the  possible  health  consequences  of  employment  In  the 
Industries  which  are  contemplating  commercial  application  of  rONA.  Medical 
surveillance,  with  all  of  Its  shortcomings,  provides  a means  for  addressing 
that  uncertainty. 
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DEPARTMENT  OF  HEALTH  AND 
HUMAN  SERVICES 

National  Institutes  of  Health 

Recombinant  DNA  Research;  Actions 
Under  Guidelines 

AGENCY:  National  Institutes  of  Health. 
PHS.  HHS. 

action:  Notice  of  actions  under  NIH 
Guidelines  for  Research  Involving 
Recombinant  DNA  Molecules. 

summary:  This  notice  sets  forth  actions 
taken  by  the  Acting  Director,  NIAID,  by 
authority  of  the  Director,  NIH,  under  the 
1981  Guidelines  for  Research  Involving 
Recombinant  DNA  Molecules  (46  FR 
34462). 

EFFECTIVE  DATE:  March  29, 1982. 

FOR  FURTHER  INFORMATION  CONTACT.* 

Additional  information  can  be  obtained 
from  Dr.  William  |.  Gartland,  Office  of 
Recombinant  DNA  Activities  (ORDA), 
National  Institutes  of  Health,  Bethesda, 
Maryland  20205  (301)  496-6051. 
SUPPLEMENTARY  INFORMATION:  I am 
promulgating  today  several  major 
actions  under  the  NIH  Guidelines  for 
Research  Involving  Recombinant  DNA 
Moelcules.  These  proposed  actions  were 
published  for  comment  in  the  Federal 
Register  of  December  7, 1981  (46  FR 
59734),  and  January  6, 1982  (47  FR  732). 
and  reviewed  and  recommended  for 
approval  by  the  Recombinant  DNA 
Advisory  Committee  (RAC)  at  its 
meeting  on  February  8-9, 1982.  In 
accordance  with  Section  IV-E-l-b  of 
the  NIH  Guidelines,  I find  that  these 
actions  comply  with  the  Guidelines  and 
present  no  significant  risk  to  health  or 
the  environment. 

Part  I of  this  announcenient  provides 
background  information  on  the  actions. 
Part  II  provides  a summary  of  the  major 
actions. 

The  decision  on  the  “Gottesman 
proposal”  which  was  also  recommended 
by  the  RAC  at  their  February  8-9. 1982, 
meeting,  will  be  issued  at  a later  date. 

I.  Decisions  on  Actions  Under 
Guidelines 

A.  Request  for  Permission  to  Clone 
Subgenomic  Segments  of  the  Foot  and 
Mouth  Disease  Virus.  The  RAC 
considered  a proposal  submitted  by 
Molecular  Genetics,  Inc.  (MGI),  of 
Minnetonka,  Minnesota,  to  transfer  E. 
coli  K-12  clones  comprising  less  than 
75%  of  the  Foot  and  Mouth  Disease 
Virus  (FMDV)  genome  from  the  Plum 
Island  Animal  Disease  Center  (PIADC) 
to  the  MGI  research  facility  in 
Minnesota  and  to  conduct  experiments 
with  these  clones  under  Pi  containment 
conditions.  A notice  of  this  proposal 


was  published  for  30  days  comment  in 
the  Federal  Register  of  January  6, 1982 
(47  FR  732).  No  comments  were  received 
during  this  period.  It  was  noted  that  the 
proposal  is  almost  identical  to  one 
previously  approved  by  NIH.  (See 
Federal  Register  of  January  17, 1980,  pg. 
1059;  July  29. 1980,  pg.  50528;  and  March 
12, 1981,  pg.  16455).  After  discussion,  the 
RAC,  by  a vote  of  16  in  favor,  none 
opposed  and  4 abstentions, 
recommended  approval  of  the  proposal 
contingent  upon  review  by  a working 
group  of  the  RAC  of  data  on  infectivity 
testing  of  the  clones,  prior  to  their 
transfer  from  PIADC. 

I accept  this  recommendation  and  text 
has  been  added  to  Appendix  E of  the 
Guidelines  indicating  this  action. 

B.  Request  to  use  Bacillus  Megaterium 
in  Recombinant  DNA  Experiments 
under  Pi  Containment.  A request 
submitted  by  Dr.  Patricia  Vary  of 
Northern  Illinois  University,  DeKalb, 
Illinois,  to  transfer  recombinant  DNA 
segments  derived  from  E.  coli,  Bacillus 
subtilis.  and  Staphylococcus  aureus  into 
Bacillus  megaterium  under  PI 
containment  conditions  was  considered 
by  the  RAC  at  its  February  8-9, 1982 
meeting.  A notice  concerning  this 
request  appeared  in  the  Federal  Register 
of  December  7, 1981  (46  FR  59734).  No 
comments  were  received  on  the 
proposal. 

The  RAC,  after  discussing  this 
proposal,  recommended  approval  under 
P2  containment  conditions  with  the 
stipulation  that  the  local  IBC  be 
authorized  to  lower  containment  to  Pi 
for  specific  experiments.  The  vote  for 
approval  of  this  recommendation  was  13 
in  favor,  none  opposed,  and  1 
abstention. 

I accept  this  recommendation  and  text 
has  been  added  to  Appendix  E of  the 
Guidelines  indicating  this  action. 

C.  Proposed  Pseudomonas  Putida 
Host-Vector  System.  In  response  to  a 
request  from  Professor  Michael 
Bagdasarian  of  the  Max-Plank-Institut 
Fur  Molekulare  Genetik,  Berlin,  West 
Germany,  a notice  was  published  in  the 
Federal  Register  of  December  7, 1981  (46 
FR  59734).  The  investigator  requested 
HVl  certification  of  a new  host-vectpr 
system  based  on  Pseudomonas  putida 
strain  KT2440  and  plasmid  cloning 
vectors  pKT262,  pKT263,  and  pKT264. 
During  the  public  comment  period  no 
responses  were  received. 

The  RAC  discussed  this  proposal  at 
its  February  8-9, 1982  meeting.  It  was 
noted  that  the  cloning  system  would 
have  broad  utility.  The  data  indicate 
that  the  plasmid  vectors  have  been 
constructed  to  be  poorly  mobilizable. 
The  data  submitted  meet  the  criteria  for 
HVl.  The  RAC  by  a vote  of  18  in  favor. 


none  opposed,  and  1 abstention 
reconunended  that  this  system  be 
approved  as  a new  HVl  system. 

I accept  this  recommendation,  and 
appropriate  text  has  been  added  to 
Appendix  F of  the  Guidelines. 

D.  Request  to  Clone  Plant  DNA  in  the 
Cyanobacterium  Anacystis  Nidulans.  In 
a letter  dated  September  24, 1981,  Dr. 
Lawrence  Bogorad  of  Harvard 
University  requested  permission  to 
initiate,  at  PI  containment,  a program 
involving  the  cloning  of  DNA  from 
chloroplasts  of  various  plants  (initially 
primarily  from  Zea  mays]  in  the 
cyanobacterium  Anacystis  nidulans 
strain  R2.  Dr.  Bogorad  would  employ  the 
plasmid  vector  pUCl04,  a construct  of 
the  cyanobacterial  plasmid  pUCl  and 
the  E.  coli  vector  pACYCl84.  A notice  of 
this  proposal  appeared  in  the  Federal 
Register  of  January  6, 1982  (47  FR  732) 
for  public  comment.  No  comments  were 
received  on  the  proposal. 

The  RAC  discussed  the  proposal  at 
the  February  8-9, 1982  meeting.  It  was 
noted  that  neither  Anacystis  nidulans 
nor  plant  chloroplasts  produce  toxins.  In 
addition,  A.  nidulans  does  not  exchange 
genetic  information  with  other 
cyanobacteria.  By  a vote  of  fourteen  in 
favor,  none  opposed,  and  no 
abstentions,  RAC  recommended  that  the 
project  be  approved  at  the  PI  level  of 
containment. 

I accept  this  recommendation  and  a 
new  entry  has  been  added  to  Appendix 
E of  the  Guidelines. 

E.  Proposed  Inclusion  of  Yersinia 
Enterocolitica  on  Sublist  A,  Appendix  A, 
In  a letter  dated  September  22, 1981,  Dr. 
Guy  Cornelis  of  the  Universite 
Catholique  de  Louvain,  Brussels, 

Belgium  requested  that  Yersinia 
enterocolitica  be  exempted  from  the 
Guidelines  under  the  provisions  of 
Section  I-E-4  by  being  added  to  Sublist 
A,  Appendix  A,  of  the  Guidelines.  In 
support  of  this  request.  Dr.  Cornelis 
supplied  data  indicating  that  Y. 
enterocolitica  exchanges  genetic 
information  with  E.  coli. 

Dr.  Cornells’  request  was  published 
for  comment  in  the  December  7, 1981, 
Federal  Register  (46  FR  59734).  No 
comments  concerning  the  request  were 
received. 

The  RAC  discussed  the  request  at  the 
February  8-9, 1982  meeting.  During  the 
discussion,  it  was  noted  that  some 
strains  of  Y.  enterocolitica  cause  human 
disease;  however,  the  organism  is 
ubiquitous.  The  frequency  of  transfer  of 
DNA  between  E.  coli  and  Y. 
enterocolitica  is  three  orders  of 
magnitude  lower  than  E.  coli — E.  coli 
exchange.  However,  exchange  does 
occur  and  on  this  basis  Y.  enterocolitica 
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can  be  included  in  Sublist  A.  Appendix 

A.  By  a vote  of  eighteen  in  favor,  none 
opposed,  and  one  abstention,  the  RAC 
recommended  approval  of  the  request. 

I accept  this  recommendation  and 
Yersinia  enterocolitica  has  been  added 
to  Sublist  A of  Appendix  A of  the 
Guidelines. 

F.  Proposed  EK2  Host-  Vector 
Systems.  In  a letter  dated  September  25, 
1981.  Dr.  Roy  Curtiss  of  the  University  of 
Alabama  in  Birmingham,  requested  E1K2 
certiHcation  of  six  different  £.  coli  K-12 
strains  in  conjunction  with  various 
virilent  and  temperate  bacteriophage 
lambda,  plasmid,  and  cosmid  vectors. 
The  request  was  subdivided  into  three 
separate  requests.  The  requests  were 
published  for  comment  in  the  Federal 
Register  of  December  7. 1981  (46  FR 
50734).  During  the  thirty  day  comment 
period,  no  comments  were  received. 

Dr.  Curtiss'  submission  was  reviewed 
by  a working  group  of  the  RAC  on 
[anuary  21. 1982.  llie  working  group 
made  recommendations  on  the  basis  of 
data  available,  and  requested  certain 
additional  documents.  A summary  of  the 
working  group  conference  telephone  call 
was  prepared  and  distributed  to  the  full 
RAC 

The  RAC  reviewed  the  submission 
and  working  group  report  at  its  meeting 
on  February  9.  1982.  It  was  agreed  that 
the  First  request  posed  no  particular 
problems,  and  the  RAC  voted,  by  11  in 
favor,  none  opposed,  and  2 abstentions, 
to  recommend  LK2  certification  of  E. 
coli  K-12  strains  chi-2447  and  chi-2281 
for  use  with  those  lambda  vectors  that 
already  have  been  certified  for  use  with 
strain  DPSO  on  the  condition  that  the  su* 
strain  not  be  used  as  a propagation  host. 
I accept  this  recommendation  and 
appropriate  language  has  been  added  to 
Appendix  F of  the  Guidelines. 

The  RAC  then  turned  its  attention  to 
the  second  and  third  requests  which 
proposed  EK2  certification  of  four 
strains  of  E col.  K-12  (chi-1984.  chi- 
2705.  chi-2001,  and  chi  2383)  in 
conjunction  with  virulent  and  temperate 
lambda  vectors,  plasmid  vectors,  and 
cosmid  vectors.  The  RAC  felt  that  there 
were  no  significant  problems  In 
considering  certification  of  the  strains 
specified  in  requests  2 and  3 with 
virulent  lambda  vectors  However, 
enough  data  were  not  available  for  the 
RAC  to  recommend  their  use  with 
lysogenizing  phage  vectors,  plasmid 
vectors,  and  cosmid  vectors.  The  RAC 
voted  11  in  favor,  none  opposed,  and  4 
abstentions  to  recommend  KK2 
certification  of  E.  coli  strains  chi-1984. 
chi-2705,  chi-2001,  and  chi  2363  with 
certified  virulent  lambda  vectors  on  the 
condition  that  the  su'  strains  not  be 
used  as  propagation  hosts. 


Consideration  of  the  requests  for  use  of 
other  vectors  with  these  strains  was 
deferred.  1 accept  these 
recommendations,  and  appropriate 
language  has  been  added  to  Appendix  F 
of  the  Guidelines. 

G.  Proposed  use  of  EK2  Host-Vector 
Systems  for  Cloning  DNA  from  Class  3 
and  4 Etiological  Agents.  In  a letter 
dated  September  25.  1981.  Dr.  Roy 
Curtiss  of  the  University  of  Alabama  in 
Birmingham  requested  permission  to  use 
all  certified  EK2  host-vector  systems  to 
clone  DNA  fragments  from  CDC  Class  3 
and  Class  4 etiological  agents  under  P2 
containment  and  under  Pi  containment 
if  the  recombinant  clones  are  shown  not 
to  express  a virulence  determinant  that 
has  toxic  potential. 

As  an  alternative  to  this  general 
proposal.  Dr.  Curtiss  requested 
permission  to  clone  DNA  from  Yersinia 
pestis  and  Mycobacterium  leprae  into 
EK2  host-vector  systems  under  P2 
containment,  and  under  Pi  conditions  in 
the  absence  of  expression  of  virulence 
determinants  by  the  recombinant  clones. 
This  request  was  published  in  the 
December  7. 1981.  Federal  Register  (46 
FR  59734).  During  the  thirty  day  public 
comment  period,  no  comments  were 
received. 

During  the  RAC  discussion  of  the 
proposal  on  February  9. 1982.  it  was 
noted  that  Class  3 agents  can  currently 
be  worked  with  in  EKl  systems  under  P3 
containment  conditions  (Guidelines 
Section  IlI-O-l).  It  would,  therefore,  be  a 
reasonable  alternative  also  to  permit 
DNA  from  Class  3 organisms  to  be 
cloned  and  propagated  under  P2  -+-  EK2 
conditions.  Ifowever,  the  RAC  felt  that 
recombinant  DNA  experiments 
involving  Class  4 agents  should  be 
considered  only  on  a case-by-case  basis 
under  the  current  Guidelines.  By  a vote 
of  thirteen  in  favor,  none  opposed,  and 
two  abstentions,  the  RAC  recommended 
that  DNA  from  Class  3 etiological  agents 
may  be  propagated  in  E.  coli  K-12  under 
P2  + EK2  containment  conditions. 

1 accept  this  recommendation,  and 
Section  ill-0-1  and  Appendix  C of  the 
Guidelines  have  been  accordingly 
modified. 

II.  Summary  of  Actions  Under  the 
Guidelines. 

A.  Modification  of  Section  llf-O-l  and 
Appendix  C of  the  Guidelines.  Section 
III-0-1  of  the  Guidelines  is  modified  to 
read: 

"Ill-O-I  Expenwenls  Involving  Class  3 
Organisms.  Experiments  involving 
recombinant  DN.A  from  Class  3 organisms  (1) 
or  from  cells  known  to  be  infected  with  these 
agents  may  be  conducted  at  P3  containment 
in  E.  coll  K-12  EKl  Ifosts  or  at  P2 
containment  in  E call  K-12  EK2  hoM.s  (see 


Appendix  C).  Containment  levels  for  all  other 
experiments  with  Class  3 organisms  or  with 
recombinant  DNA  which  increases  the 
virulence  and  host  range  of  a plant  pathogen 
beyond  that  which  occurs  by  natural  genetic 
exchange  will  be  determined  by  NIH.  (See 
Section  IV-E-l-b-2-{e))." 

In  Appendix  C.  the  second  paragraph 
in  the  language  detailing  "exceptions"  to 
the  section  "2.  Experiments  Involving  E. 
coli  K-12  Host-  Vector  Systems  " is 
modified  to  read; 

"Experiments  involving  DNA  from  Class  3 
organisms  (1)  or  from  cells  known  to  be 
infected  with  these  agents  may  be  conducted 
at  P3  containment  using  E.  coli  K-12  EKl 
host-vectors  systems,  or  at  P2  containment  in 
E.  coli  K-12  EK2  host-vector  systems.  Lower 
containment  levels  may  be  specified  by  NIH. 
(See  Section  IV-E-l-b-(2)-{e)).  Elxperiments 
in  this  category  require  prior  IBC  review  and 
approval." 

B.  Addition  of  Yersinia  Enterocolitica 
to  Sublist  A,  Appendix  A.  Sublist  A of 
Appendix  A of  the  Guidelines  is 
amended  to  read  as  follows: 

1.  Genus  Escherichia. 

2.  Genus  Shigella. 

3.  Genus  Salmonella  (including 
Arizona). 

4.  Genus  Enterobacter. 

5.  Genus  Citrobacter  (including 
Levinea). 

6.  Genus  Klebsiella. 

7.  Genus  Erwinia. 

8.  Pseudomonas  aeruginosa. 
Pseudomonas  putida  and  Pseudomonas 
fluorescens. 

9.  Serrdtia  marcescens. 

10.  Yersinia  enterocolitica. 

C.  Cloning  of  Subgenomic  Segments  of 
Foot  and  Mouth  Disease  Virus.  A net 
item,  number  42.  is  added  to  Appendix  E 
of  the  Guidelines: 

"42.  Permission  is  granted  to  transfer 
certain  clones  of  subgenomic  segments  of 
Foot  and  Mouth  Disease  Virus  from  Plum 
Island  Animal  Disease  Center  to  the 
laboratories  of  Molecular  Genetics.  Inc., 
Minnetonka.  Minnesota,  and  to  work  with- 
these  clones  under  Fri  containment 
conditions.  Approval  is  contingent  upon 
review  of  data  on  infectivity  testing  of  the 
clones  by  a working  group  of  the  RAC." 

D.  Cloning  of  E.  Coli,  Bacillus  SubtiUs, 
and  Staphylococcus  Aureus  DNA  in 
Bacillus  Megoterium,  A new  item, 
number  43,  is  added  to  Appendix  E of 
the  Guidelines: 

"43.  Bacillus  megoterium  can  be  used  as  a 
host  for  cloning  DNA  segments  derived  from 
E.  coli.  Bacillus  sublilis.  and  Staphylococcus 
aureus  under  P2  containment  conditions. 

Local  IBCs  are  authorized  to  lower 
containment  to  Pi  for  specific  experiments." 

E.  Cloning  of  Plant  DNA  in  Anacystis 
Nidulans.  A new  item,  number  44,  is 
added  to  Appendix  F.  of  the  Guidelines: 
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**44.  DNA  from  the  chloroplaets  of  pliants 
may  be  cloned  in  the  cyanobacterium 
Anacystis  niduhna  strain  R-2  under  Pi 
containment  conditions  using  the  plasmid 
vector  pUCl04.” 

F.  Certification  of  Pseudomonas 
Putida  HVl  Host-Vector  System.  The 
following  paragraph  is  added  under  the 
heading  “HVl”  in  Appendix  F of  the 
Guidelines: 

“Pseudomonas  putida  strain  KT2440  with 
plasmid  vectors  pKT262,  pKT2e3,  and  pKT264 
is  certified  as  an  HVl  host-vector  system.” 

G.  Certification  of  EK2  Host-Vector 
Systems.  The  following  paragraphs  are 
added  to  Appendix  F of  the  Guidelines 
under  the  heading  ' EK2  Bacteriophage 
Systems 

“E.  coli  K-12  strains  chi-2447  and  chi-2281 
are  certified  for  use  v/ith  lambda  vectors  that 
are  certified  for  use  with  strain  DP50  or 


DPSOsupP  provided  that  the  su*  strain  not  be 
used  as  a propagation  host. 

“E.  coli  K-12  strains  chi-1984,  chi-2705,  chi- 
2001,  and  chi-2363  are  certifled  for  use  with 
lambda  vectors  that  are  certifled  for  use  with 
strain  DP50  or  DPSOsupP  provided  that  the 
su**  not  strains  be  used  as  propagation  hosts.” 

Note. — OMB's  “Mandatory  Information 
Requirements  for  Pederal  Assistance  Program 
Announcements”  (45  PR  39592)  requires  a 
statement  concerning  the  official  government 
programs  contained  in  the  Catalog  of  Federal 
Domestic  Assistance.  Normally  NIH  lists  in 
its  announcements  the  number  and  title  of 
aflected  individual  programs  for  the  guidance 
of  the  public.  Because  the  guidance  in  this 
notice  covers  not  only  virtually  every  NIH 
program  but  also  essentially  every  federal 
research  program  in  which  DNA  recombinant 
molecule  techniques  could  be  used,  it  had 
been  determined  to  be  not  cost  effective  or  in 
the  public  interest  to  attempt  to  list  these 
programs.  Such  a list  would  likely  require 


several  additional  pages.  In  addition,  NIH 
could  not  be  certain  that  every  federal 
program  would  be  included  as  many  federal 
agencies,  as  well  as  private  organizations, 
both  national  and  international,  have  elected 
to  follow  the  NIH  Guidelines.  In  lieu  of  the 
individual  program  listing,  NIH  invites 
readers  to  direct  questions  to  the  information 
address  above  about  whether  individual 
programs  listed  in  the  Catalog  of  Federal 
Domestic  Assistance  are  affected. 

NIH  programs  are  not  covered  by  0MB 
Circular  A-95  because  they  fit  the  description 
of  “program  not  considered  appropriate”  in 
Section  8-(b)-(4)  and  (5)  of  that  Circular. 

Dated:  March  18, 1982. 

Bernard  Talbot, 

Acting  Director,  National  Institute  of  Allergy 
and  Infectious  Diseases,  National  Institutes  of 
Health. 

|FR  Doc.  82-8108  Filed  3-26-82;  8:45  am] 
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DEPARTMENT  OF  HEALTH  AND 
HUMAN  SERVICES 

National  Institutes  of  Health 

Recombinant  DNA  Research;  Actions 
Under  Guidelines 

AOENCY:  National  Institutes  of  Health. 
Public  Health  Service,  HHS. 
action:  Notice  of  actions  under  NIH 
guidelines  for  research  involving 
recombinant  DNA  molecules. 

SUMMARY:  This  notice  sets  forth  actions 
taken  by  the  Acting  Director,  National 
Institute  of  Allergy  and  Infectious 
Diseases,  by  authority  of  the  Director. 
National  Institutes  of  Health,  imder  the 
1981  Guidelines  for  Research  Invoving 
Recombinant  DNA  Molecules  (46  FR 
34462). 

EFFECTIVE  DATE:  April  21, 1982. 

FOR  FURTHER  INFORMATION  CONTACT; 

Additional  information  can  be  obtained 
from  Dr.  William  Jr.  Gartland,  Office  of 
Recombinant  DNA  Activities  (ORDA), 
National  Institutes  of  Health,  Bethesda, 
Maryland  20205  (301)  496-6051. 
SUPPLEMENTARY  INFORMATION:  I am 
promulgating  today  a major  action  under 
the  NIH  Guidelines  for  Research 
Involving  Recombinant  DNA  Molecules. 
This  action  involves  a major  revision  of 
the  Guidelines.  In  accordance  with 
Section  IV-E-l-b  of  the  Guidelines,  I 
6nd  that  this  action  .complies  with  the 
Guidelines  and  present  no  significant 
risk  to  health  or  the  environment. 

The  structure  of  this  announcement  is 
as  follows: 

L Background 

II.  February  8-9, 1982,  Meeting  of 

Recombinant  DNA  Advisory  Committee 
m.  Analysis  of  Correspondence  Received 
IV.  Summary  of  Guideline  Changes 

Immediately  following  this 
announcement,  there  appears  in  a 
separate  section  of  the  Federal  Register 
the  revised  NIH  Guidelines  for  Research 
Involving  Recombinant  DNA  Molecules, 
which  are  effective  today. 

I.  Background 

Drs.  David  Baltimore  and  Allan 
Campbell  proposed  a major  revision  of 
the  Guidelines  (Baltimore-Campbell 
proposal)  which  was  published  for 
public  comment  in  the  Federal  Register 
on  March  20, 1981  (46  FR  17995)  and  was 
considered  by  the  NIH  Recombinant 
DNA  Advisory  Committee  (RAC)  at  its 
April  1981  meeting.  At  the  April  1981 
meeting,  a Working  Group  on  Revision 
of  the  Guidelines  was  established  to 
review  the  Baltimore-Campbell  proposal 
as  well  as  other  approaches  which  might 
lead  to  a major  revision  of  the 
Guidelines.  The  Working  Group  met  on 


June  1, 1981,  and  on  July  9. 1981,  The 
Working  Group  prepared  a proposal  for 
revising  the  Guidelines,  a summary  of  its 
actions,  and  a document  entitled 
“Evaluation  of  the  Risks  Associated 
with  Recombinant  DNA  Research."  Two 
minority  reports  were  prepared  by 
several  members  of  the  Working  Group. 
The  Working  Group  report  and  the 
minority  reports  were  distributed  to 
RAC  members  prior  to  the  September 
1981  meeting.  The  document  entitled 
“Evaluation  of  the  Risks  Associated 
with  Recombinant  DNA  Research”  was 
an  extensive  analysis  with  the  following 
headings: 

I.  History  and  Introduction 

II.  Possible  Hazards 

A.  Basic  Assumptions 

1.  Uniqueness  of  Organisms  Created  by 
Recombinant  DNA  Techniques 

a.  Limits  of  the  technique 

b.  Natural  exchange  mechanisms 

c.  Counterarguments 

2.  Dissemination 

a.  Stability  of  recombinant  DNA 

b.  Transmission  into  other  potential  hosts 

3.  Harm 

a.  Breaching  prokaryotic — eukaryotic 
barriers:  evolutionary  considerations 

b.  Small  pieces  in  large  organisms 

c.  Specific  cases 

i.  Expression  of  active  peptides:  hormones, 
toxins 

ii.  Expression  of  cross-reacting  antibodies 

iii.  Animal  virus  cloning 

B.  Human  Genetic  Engineering 

III.  Costs 

IV.  Conclusions 

A.  Summary  Analysis  of  Risks 

B.  Possible  Responses 

1.  Maintain  the  Status  Quo 

2.  Abolish  the  Guidelines 

C.  Recommendation 

The  RAC  extensively  discussed  the 
Working  Group's  report  and  other 
approaches  to  revision  of  the  Guidelines 
at  its  September  1981  meeting.  The  RAC 
passed  by  a vote  of  16  in  favor,  3 
opposed,  with  1 abstention,  the  elements 
of  its  version  of  a proposed  revision  of 
the  Guidelines  to  be  published  for  public 
comment.  Based  on  these  elements,  NIH 
staff  prepared  the  RAC  version  of 
proposed  revised  Guidelines  (September 
1981  RAC  proposal)  which  was 
published  for  public  comment  in  the 
Federal  Register  of  December  4, 1981  (46 
FR  59368).  The  relevant  backgroimd 
documents  were  also  published  in  the 
December  4, 1981,  Federal  Register 
announcement,  as  follow — Annex  A: 
Original  proposal  of  Drs.  David 
Baltimore  and  Allan  Campbell;  Annex  B: 
Documents  prepared  by  Working  Group 
on  Revision  of  the  Guidelines;  Annex  C: 
Minority  reports  of  working  group 
members;  Annex  D:  Draft  Minutes  of 
relevant  portion  of  September  10-11, 
1981.  RAC  Meeting:  and  Annex  E: 


Current  NIH  Guidelines.  Comments 
were  due  by  February  2, 1982. 

The  major  features  of  the  September 
1981  RAC  proposal  were: 

1.  The  Guidelines  would  cease  to  be 
mandatory  and  would  become  a 
volimtary  code  of  standard  practice. 
Requirements  that  institutions  have  an 
Institutional  Biosafety  Committee  (IBC), 
that  investigators  obtain  prior  approval 
from  the  IBC  before  beginning  certain 
experiments,  that  investigators  obtain 
prior  approval  from  NIH  before 
beginning  certain  experiments,  and  the 
section  of  the  Guidelines  specifying  that 
noncompliance  with  the  Guidelines 
could  lead  to  loss  of  NIH  funds,  would 
all  be  eliminated. 

2.  Section  III  of  the  Guidelines  giving 
containment  levels  would  be  greatly 
simplihed,  and  most  experiments 
currently  mandated  at  P2  and  P3 
containment  would  be  recommended  at 
PI. 

3.  The  prohibitions  section  (I-D)  of  the 
Guidelines  would  be  eliminated, 
although  two  of  the  previous 
prohibitions  would  be  retained  instead 
as  admonishments. 

Dr.  Susan  Gottesman  of  the  National 
Cancer  Institute  of  the  National 
Institutes  of  Health  prepared  an 
alternative  proposal  (Gottesman 
proposal)  for  a major  revision  of  the 
Guidelines. 

The  major  features  of  this  proposal 
were: 

1.  The  Guidelines  would  continue  to 
be  mandatory  for  institutions  receiving 
NIH  funding.  Certain  experiments  would 
continue  to  require  prior  review  by  NIH,  ,> 
certain  experiments  would  continue  to  ^ 
require  prior  review  by  an  IBC,  and  •.( 
certain  experiments  would  require 

notice  to  an  IBC  simultaneously  with 
initiation  of  the  experiment.  ' 

2.  Section  III  of  ^e  Guidelines  would 

be  reorganized  and  simpliHed.  All . 
experiments  would  fall  into  one  of  four  , ! 
classes.  Physical  containment  i 

requirements  for  some  classes  of  1 j 

experiments  would  be  lowered.  ^ j 

3.  Three  of  five  prohibitions  (I-D-2, 1-  , 

D-4  and  I-D-5  in  the  July  1981  j 

Guidelines)  would  be  listed  in  a new  ^ jj 
section  that  would  continue  to  require 
RAC  review  and  NIH  approval  before  j ' ,i 
initiation.  Experiments  falling  under  j || 

prohibition  I-D-1  and  I-D-6  in  the  July  J 
1981  Guidelines  could  proceed  after  IBC  | ; I 

approval.  f j| 

A summary  of  this  (Gottesman)  ■ |j‘ 

proposal  and  changes  in  the  July  1981  , 

Guidelines  to  implement  the  proposal  ' [: 
were  published  for  comment  in  the  f 

Federal  Register  of  December  7. 1981  (46 
FR  59734).  Comments  on  this  proposal  d 
were  due  by  February  1, 1982.  iij 
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OROA  and  NIH  staff  prepared  a 
document  rununarizing  the  two 
proposals  (i.e..  the  September  1981  RAC 
proposal  published  for  comment  in  the 
December  4. 1961.  Federal  Register,  and 
the  Cottesman  proposal  published  for 
comment  in  the  December  7. 1961. 
Federal  Register)  including  a table 
comparing  them  with  the  July  1961 
Guidelines.  ORDA  distribute  the 
summary  and  copies  of  the  Federal 
Register  of  December  4. 1961,  and 
December  7. 1961,  to  over  4.300 
individuals  and  organizatiofu  that  had 
expressed  Interest  in  being  Informed 
about  developments  affecting  the 
Guidelines  and  recombinant  DNA 
research.  The  document  invited 
comments  on  the  two  proposais.  in 
addition,  notices  appeared  in  a number 
of  periodicals  inviting  comments  on  the 
proposals. 

Q.  February  6-9, 1962.  Meeting  of 
Recorabinant  DNA  Advisory  Committee 

On  February  S-9.  1962.  the  RAC 
reviewed  the  proposals  for  changing  the 
Guidelines.  They  had  been  sent  in 
advance:  The  December  4. 1961.  Federal 
Register  containing  the  September  1961 
RAC  proposal:  the  December  7. 1961. 
Federal  Register  containing  the 
Cottesman  proposal  the  summary  of  the 
two  proposals  including  the  table 
comparing  them  with  the  July  1961 
Culdelinea;  and  all  letters  of  comment 
on  the  proposals  (a  total  of  86  letters) 
receiv^  by  NIH  by  February  5, 1962 
Part  U-A  of  this  announcement  contains 
the  draft  minutes  of  the  relevant 
portions  of  the  February  8-9.  1962.  RAC 
meeting  Part  D-B  of  this  announcement 
fives  the  response  of  the  Acting 
Director.  National  Insbtute  of  Allergy 
and  Infectious  Diseases  (N1A1D).  to  the 
RAC  recommendations. 

D-A  Draft  Minutes  of  Relav  ant  Portions 
of  February  8-6, 1962.  RAC  Meeting 

Mr.  Thornton  called  the  alienlion  of 
the  RAC  to  the  major  topic  of  the 
February  8-9. 1962  meeting,  a discussion 
of  two  proposals  (tabs  1060.  lOSdA. 

1066B.  1056C/1, 1066C/7,  1(1660.  1056E. 
1066F.  1060C)  to  modify  the  current  NIH 
Guidelines  for  Research  Involving 
Rccombinsnt  DNA  molecules 

Mr.  Thornton  ssid  he  would  take  a 
moment  to  give  his  personal  perspective 
pnor  to  resuming  the  role  as  committee 
chairman.  He  said  former  NIH  Director. 
Donald  Fredrickson  summarized  the 
purposes  of  the  Guidelines  at  (1)  to 
establish  s rapid,  complete  means  of 
oommunicstion.  (2)  to  assure  that  the 
Guidelines  are  conservative  yet  allow 
research  to  proceed,  and  (3)  to  permit 
public  participation  in  the  formulation  of 
public  policy.  Mr.  Thornton  noted  the 


difficulty  of  establishing  and 
maintaining  communication  between 
public  policy  decision  makers  and 
experta  in  a sdentillc  field.  NIH  has 
devised  a mechanism  which 
successfuHy  maintains  this 
communication,  and  he  would  not  wish 
to  abandon  it. 

Mr.  Thornton  then  described  the 
Guidelines  from  a lawyer's  perspective. 
He  noted  that  the  Guidebnes  are  not 
laws:  he  thought  this  is  good  since  laws 
are  difncult  to  formulate  and  difTicult  to 
change.  Neither  are  they  regulatioiu: 
regulationa  are  subject  to  formal 
revision  procedures  much  more  rigid 
than  those  RAC  and  the  NIH  follow  In 
modifying  the  Guidelinea.  Neither  are 
the  Guidelinea  simply  statements  of 
good  practice.  The  RAC  and  the  NIH 
have  been  responsive  to  change,  not  as 
quickly  perhaps  as  some  would  have 
preferred,  but  quickly  enough  that  the 
advance  of  science  has  not  been 
significantly  impeded. 

Mr.  Thornton  then  recognized  Dr. 
Baltimore  who  referred  to  the  December 
4.  1961.  proposel  which  RAC  had 
recommended  for  publication  In  the 
Federal  Registsr  (46  FR  59366).  Dr. 
Baltimore  said  that  the  proposal  had 
elicited  tremendous  response.  He  said 
that  conversion  to  a voluntary  code  of 
standard  practice,  as  described  in  the 
December  4.  1961.  Federal  Register,  is 
appropriate.  Although  the  current  NIH 
Guidelines  are  not  formal  regulations, 
they  have  instituted  an  informal 
regulatory  process.  He  expressed  hope 
that  the  philosophy  of  voluntary 
compliance  expressed  in  the  December 
4. 1961.  propos^  would  be  accepted. 

Dr  Baltimore  suggested  that  some  of 
the  concerns  expressed  about  the 
December  4.  1961.  propoMl  by 
correspondents  could  be  addressed  and 
met  by  modifications.  Some 
correspondents  had  expressed  concern 
that  the  IBCs  would  be  dismantled.  Dr. 
Baltimore  assumed  that  with  the 
language  of  the  December  4. 1961. 
proposal  the  IBCs  would  remain  in 
place  He  said  he  had.  however, 
prepared  an  amendment  which  might 
be  added  during  the  discussion, 
specifying  a continuing  role  for  IBCs. 

Dr.  Baltimore  said  that  in  setting  Pi 
containment  conditions,  the  December  4. 
1961,  proposal  implies  there  could  not  be 
deliberate  release  of  recombinant 
organisms  into  the  environment.  It  is 
clear  from  the  letters  received  in 
response  to  the  proposal,  however,  that 
some  people  would  prefer  an  explicit 
statement  to  that  effect.  Dr  Baltimore 
said  that  if  RAC  felt  it  was  necessary,  he 
would  support  an  amendment  to  the 


December  4, 1981,  proposal  to 
accomplish  that  aim. 

Finally,  Dr.  Baltimore  suggested  the 
language  of  Section  I-A  might  be 
modified  to  include  a strong  statement 
that  although  voluntary,  adherence  to 
the  Guidelines  is  strongly  recommended. 
He  said  the  December  4. 1981,  proposal 
with  these  amendments  would  be 
responsive  to  comments  received.  He 
then  moved  the  proposal  appearing  in 
the  December  4. 1981,  Federal  Register 
(46  FR  59368]  as  an  item  for  discussion. 
The  motion  was  seconded  by  Dr. 
McGarrity. 

Dr.  Baltimore  made  an  additional 
statement  in  response  to  certain  written 
comments  received.  He  said  that  he  has 
never  hidden  his  affiliation  with  the 
company.  Collaborative  Research,  of 
Waltham.  Massachusetts.  He  stressed, 
however,  that  if  he  were  acting  for  the 
company,  he  would  not  be  supporting 
the  December  4,  1981,  proposal  because 
he  said  it  is  not  in  the  interests  of  any 
institution  in  the  Boston  area,  as  it  might 
lead  to  more  stringent  regulation  at  the 
local  level.  He  said  he  supported  the 
December  4, 1961.  proposal  becaue  he 
believes  it  is  correct. 

Dr.  Nightingale  said  that  letters 
commenting  on  the  proposals  indicate 
many  remaining  concerns  in  both  the 
scientific  and  public  sectors.  In  her 
view,  these  concerns  are  not  adequately 
addressed  by  the  December  4. 1981, 
proposal  even  if  that  proposal  were 
modified  as  Just  suggested  by  Dr. 
Baltimore. 

Dr.  Nightingale  said  that  there  is  not  a 
clear  consensus  for  eliminating  the 
mandatory  nature  of  the  Guidelines  or 
eliminating  the  requirement  for  IBCs. 

She  said  the  issue  of  scale-up  needs 
further  discussion.  She  expressed  the 
belief  that  removing  the  mandatory 
nature  of  the  Guidelines  would  stimulate 
a variety  of  legislative  actions  across 
the  country,  possibly  resulting  in 
regulatory  variation  from  location  to 
location.  She  also  suggested  that 
although  the  probability  of  an  event 
with  disastrous  consequences  is  very 
small  one  must  acknowledge  that  gaps 
in  scientific  knowledge  exist:  if  such  a 
very  rare  event  should  occur,  there 
could  be  tremendous  backlash  against 
the  scientific  community. 

Dr.  Nightingale  said  the  December  7, 
1981  (46  FR  59734.  Part  7.  "Cottesman"), 
proposal  would  simplify  the  Guidelines 
and  remove  many  restrictions.  Dr. 
Nightingale  said  she  had  a list  of  at  least 
six  ways  in  which  the  Cottesman 
proposal  could  be  further  simplified,  and 
restrictions  further  removed,  by  the  next 
RAC  meeting.  Dr.  Nightingale  then 
moved  acceptance  of  the  December  7, 
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1981,  “Gottesman"  propoal  as  a 
substitute  motion  with  a commitment  to 
continue  to  review,  reorganize,  simplify, 
and  remove  restrictions  from  the 
Guidelines  as  expeditiously  as  possible. 
Dr.  Fedoroff  seconded  the  motion. 

Dr.  Bems  said  that  the  current 
Guidelines  are  cumbersome  and 
complex.  The  RAC  has  several  options. 
The  most  signiHcant  issue  is  the 
mandatory  nature  of  the  Guidelines.  He 
thought  having  DBCs  is  good,  and 
recommended  keeping  the  RAC.  He 
stated  a preference  for  readily 
understandable  Guidelines. 

Dr.  Mason  said  RAC  has  acted 
responsibly  in  the  process  of  reviewing 
the  Guidelines.  He  supported  the  need 
for  IBCs  in  both  academia  and  industry. 
Indeed  this  type  of  activity  should  not 
be  limited  to  the  recombinant  DNA  field 
but  should  be  encouraged  genetically. 
He  feared  that  RAC,  by  its  endorsement 
for  publication  of  the  December  4, 1981, 
proposal,  did  not  convey  to  the  public 
the  importance  of  IBCs.  Dr.  Mason 
suggested  that  certain  issues  should  be 
carefully  scrutinized,  including 
deliberate  release  or  recombinant 
containing  organisms  into  the 
environment  and  the  cloning  of  genes 
for  drug  resistance  and  for  certain 
toxins.  Dr.  Mason  expressed  the  belief 
that  the  NIH  Guidelines  ultimately 
should  and  will  become  voluntary,  but 
suggested  they  should  remain 
mandatory  for  the  time  being  for  at  least 
two  reasons:  (1)  More  information 
should  be  collected,  particularly  in 
regard  to  some  of  the  areas  currently 
prohibited;  and  (2)  the  public  is  not  yet 
ready  for  voluntary  guidelines. 

Dr.  Goldstein  said  that  he  could  not 
support  the  December  4 proposal.  He 
said  that  he  supports  the  December  7 
proposal  as  it  simplifies  the  Guidelines, 
specifies  IBCs,  and  maintains 
mandatory'  Guidelines.  He  stated  that 
haphazard  local  regulations,  varying 
from  community  to  community,  and 
hindering  the  research,  will  result  if 
national  oversight  is  not  maintained.  He 
felt  the  December  7, 1981,  proposal  does 
not  deal  adequately  with  large-scale 
work  and  that  area  should  be  reviewed. 

Ms.  King  noted  that  at  the  September 
8-9, 1981,  RAC  meeting  she  had  not 
supported  what  became  the  December  4, 
1981,  proposal.  She  believes  the 
December  7,  “Gottesman”  proposal  is 
where  the  RAC  should  begin  in  trying  to 
reach  a final  position.  She  expressed  the 
belief  that  regulation  is  justified  by 
concerns  about  safety.  Arguments  that 
recombinant  DNA  is  no  more 
dangerous  than  other  forms  of 
biomedical  research  have  been 
advanced.  This  does  not  lead  Ms.  King 
to  the  conclusion  that  only  a voluntary 


code  of  conduct  is  necessary.  She 
suggested,  rather,  that  if  other  research 
areas  pose  similar  risk,  then  perhaps 
they  too  should  be  regulated.  She 
favored  mandatory  Guidelines  with 
sanctions  and  a monitoring  system.  The 
structure  should  not  yet  be  dismantled 
nor  should  it  be  made  voluntary. 
Otherwise  a system  of  fragmented 
regulations  at  the  state  and  local  level 
might  develop. 

Mr.  Thornton  recognized  Dr. 
Gottesman  who  had  authored  the 
December  7, 1981,  proposal.  Dr. 
Gottesman  said  her  proposal  is  based  on 
the  assessment  of  risks  in  the  document 
“Evaluation  of  the  Risks  Associated 
with  Recombinant  DNA”  (46  FR  59385). 
She  noted  that  that  document  had  been 
generated  by  the  Working  Group  on 
Revision  of  the  Guidelines  during  the 
summer  of  1981.  On  the  basis  of  that 
evaluation,  she  had  concluded  that  there 
are  several  types  of  experiments  about 
which  questions  remain  or  about  which 
so  little  is  known  that  no  absolute 
conclusion  can  be  drawn.  For  these 
types  of  experiments  she  felt  a 
mandatory  record-keeping  and  oversight 
mechanism  is  appropriate. 

Dr.  Gottesman  said  her  proposal 
requires  RAC  review  and  NIH  approval 
for  certain  experiments  involving  toxin 
genes,  drug  resistance  genes,  and 
release  into  the  environment. 
Responsibility  for  oversight  of  certain 
other  experiments  is  delegated  to  the 
IBCs.  The  types  of  experiments  to  be 
reviewed  and  IBC  review  procedures 
might  be  modified  by  RAC.  RAC  may 
wish  to  permit  the  IBCs  greater  leeway 
in  lowering  containment  for  certain 
experiments.  Dr.  Gottesman  noted  that 
her  proposal  does  not  alter  the  status  of 
currently  exempt  experiments. 

Mr.  Daloz  said  that  specialists  in 
general  tend  to  develop  tunnel-vision  so 
that  their  own  concerns  become 
uppermost  in  their  minds.  He  noted  that 
many  laws  and  guidelines  regulate  our 
daily  lives,  and  that  even  if  the  NIH 
Guidelines  were  eliminated,  other 
agencies  might  institute  guidelines  or 
regulations.  Mr.  Daloz  expressed  his 
support  for  the  December  7, 1981, 
proposal;  he  said,  in  any  event,  the  IBCs 
should  be  retained. 

Dr.  McKinney  said  he  had  discussed 
the  December  4 and  December  7 
proposals  with  scientists,  lawyers,  and 
representatives  of  commercial 
organizations.  He  said  the  researchers 
he  had  spoken  with  are  approximately 
evenly  divided  in  their  support  of 
mandatory  vs.  voluntary  Guidelines. 
Regarding  the  current  prohibitions.  Dr. 
McKinney  said  many  people  felt  certain 
experiments  should  be  monitored  and 
controlled. 


Dr.  McKinney  said  that  previously  the 
RAC  had  extricated  itself  from 
“regulating”  large-scale  activities.  He 
felt  the  reintroduction  of  the  question  of 
how  to  oversee  large-scale  work  was 
retrogressive;  RAC  should  address 
science  issues  and  avoid  reviewing 
large-scale  activities  per  se.  Finally,  Dr. 
McKinney  noted  that  some 
correspondents  mentioned  the  negative 
effects  the  Guidelines  have  had  on 
research.  He  said  the  committee  must 
also  take  into  account  the  beneficial 
aspects  of  the  review  process;  in  his 
view  the  benefits  far  outweigh  any 
negative  aspects.  He  said  RAC  would  be 
remiss  if  it  eliminated  oversight  over 
recombinant  DNA  research  before  more 
data  are  accumulated. 

Mr.  Mitchell  said  he  had  made  a rough 
analysis  of  the  opinions  submitted  by 
commentators  on  the  proposals. 
According  to  his  estimate, 
approximately  half  favored  the 
December  4 proposal;  the  other  half 
favored  either  the  current  Guidelines  or 
modest  changes  therein,  or  the 
December  7 proposal, 

Mr.  Mitchell  said  the  press  gives  the 
impression  that  the  recombinant  DNA 
field  is  advancing  very  rapidly.  These 
accounts  do  not  support  the  allegation 
that  the  Guidelines  have  inhibited 
research.  He  suggested  that  should  the 
NIH  change  the  Guidelines 
substantially,  RAC  would  find  itself  in 
an  untenable  position;  it  would  forfeit 
the  opportunity  to  "move"  the 
technology  on  a rational  basis,  and 
uniformity  of  standards  would  be  lost. 
Mr.  Mitchell  suggested  that  adoption  of 
the  December  4, 1961,  proposal  would 
destroy  some  of  the  scientific 
community's  credibility.  He  said  that 
should  Congress  ever  again  consider 
national  legislation,  scientists  could  no 
longer  argue  they  were  following  a 
policy  of  self-regulation. 

Mr.  Mitchell  said  he  had  attended  a 
panel  meeting  of  the  California 
legislature’s  Committee  on  Health  on 
December  14, 1981.  He  said  these 
legislators,  few  of  whom  have  a 
scientific  background,  spoke  in  terms  of 
public  perceptions.  He  questioned  how 
many  of  those  legislators  would 
understand  the  scientific  arguments  or 
attempt  to  comprehend  technical 
presentations. 

Mr.  Mitchell  said  he  supported  the 
December  7 proposal  as  it  maintains  the 
mandatory  nature  of  the  Guidelines  and 
the  requirement  for  IBCs.  Dr.  Fedoroff 
said  she  strongly  suppored  the 
December  7 proposal,  and  urged  that  a 
mechanism  for  further  simplification  be 
introduced. 
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Dr.  Saginor  said  that  the  recombinant 
DNA  issue  could  easily  become  a 
political  football;  the  Guidelines  have 
restrained  politicians  from  using  this  as 
an  issue.  He  added  that  the  RAC  as  a 
central  committee  providing  a forum  for 
discussion  is  necessary.  He  supported 
the  December  7, 1981,  proposal. 

Dr.  Irving  Johnson  oi  Eli  Lilly  and 
Company  said  Eli  Lilly  had  commented 
favorably  on  both  the  December  4 and 
the  December  7 proposals,  although  he 
had  reservations  about  both  proposals. 
He  said  the  December  4 proposal 
provides  no  "trackability''.  The 
December  7 proposal,  while  it  simplifies 
the  Guidelines,  perpetuates  unnecessary 
bookkeeping.  He  said  that  Eli  Lilly  and 
Company  recommends  mandatory 
retention  of  IBCs  which  should  be 
required  to  report  problems  to  the  RAC. 

Dr.  Johnson  pointed  out  that 
representatives  of  regulatory  agencies_ 
are  on  the  Interagency  Recombinant 
DNA  Committee  and  have  liaison 
representatives  to  the  RAC.  These 
representatives  are  there  to  monitor 
events  and  suggest  appropriate  action  to 
their  agencies.  For  a company  involved 
in  interestate  commerce  such  as  Eli  Lilly 
and  Company,  these  agencies  represent 
regulations  which  are  mandatory  and 
not  voluntary. 

Dr.  Johnson  said  he  had  attended  the 
November  1981  hearings  of  the 
California  legislature's  Committee  on 
Health  and  had  detected  little  concern 
over  risk  at  that  hearing.  Concerns  were 
expressed,  however,  over  moral  and 
ethical  problems.  Dr.  Johnson  expressed 
concern  about  again  raising  the  issue  of 
large-scale  work  and  cited  the  safety  of 
large-scale  equipment.  He  proposed 
amending  the  December  4. 1981, 
proposal  to  require  retention  of  IBCs. 

Dr.  McCarrity  said  that  he  has 
concluded  that  recombinant  DNA 
research  presents  no  hazards  beyond 
those  normally  associated  with 
microbiological  research.  This  is  not  to 
say  there  are  no  problems  in  other  areas 
of  biomedical  research:  however,  these 
hazards  have  been  adequately  handled. 
He  stated  that  it  is  time  to  stop  the 
discriminatory  treatment  of  recombinant 
DNA  research.  He  favored  the 
December  4, 1981,  proposal  with  some 
modifications. 

Dr.  Holmes  said  he  favored  retaining 
mandatory  Guidelines  and  the 
requirement  for  IBCs.  He  rejected  the 
argument  that  recombinant  DNA 
activities  should  not  require  oversight 
because  other  areas  of  microbiological 
or  biomedical  research  do  not  have 
special  oversight.  He  said  he  would 
support  the  December  7, 1981  proposal 
with  the  addition  of  a recommendation 
that  IBCs  also  review  non-recombinant 


DNA  research  that  is  similar  to  research 
covered  by  Section  III  of  the  Guidelines. 

Dr.  Baltimore  reiterated  his  belief  that 
recombinant  DNA  research  is  no  more 
hazardous  than  experiments  in  the 
mainstream  of  biomedical  research.  He 
felt  this  was  the  judgement  of  a majority 
of  the  scientific  community,  and  that  the 
December  4,  1981.  proposal  reflects  this 
consensus.  He  said  fear  of  local 
regulation  or  fear  of  leaving  industry 
with  no  code  for  legal  protection  were 
not  reasons  for  maintaining  mandatory 
Guidelines.  Adoption  of  the  December  4, 
1981,  proposal  would  send  a message  to 
States  and  localities  that  the  RAC 
concludes  that  regulations  are  not 
necessary.  Finally.  Dr.  Baltimore  said 
that  the  CDC  "Classirication  of 
Etiological  Agents  on  the  Basis  of 
Hazard"  is  not  appropriate  for  use  in 
classifying  recombinant  DNA 
experiments. 

Dr.  Lewis  of  the  National  Science 
Foundation  suggested  greater  flexibility 
in  IBC  speciHcations  might  be  desirable. 
Dr.  Landy  said  that  he  supported  the 
original  Baltimore-Campbell  proposal, 
and  subsequently  the  December  4, 1981, 
proposal,  as  the  only  intellectually 
honest  recognition  of  the  relationship 
between  the  unestablished  potential  risk 
in  recombinant  DNA  research,  and 
known  risk  in  other  areas  of  research 
which  are  not  regulated.  In  attempting  to 
rationalize  support  for  greater  controls 
over  recombinant  DNA  research  than 
over  work  with  known  pathogens.  Dr. 
Landy  said  the  training,  procedures  and 
restraints  applied  by  the  select  group  of 
investigators  studying  pathogens  would 
not  necessarily  have  been  followed  by 
all  those  now  using  recombinant  DNA 
techniques. 

Dr.  Cottesman  concurred  with  Dr. 
Landy's  rationalization  and  added  that 
investigators  studying  pathogens  know 
the  properties  of  these  organisms; 
recombinant  organisms  might  express 
unexpected  properties. 

Dr.  Maas  said  he  saw  no  logic  in 
having  guidelines  for  one  type  of 
experimental  procedure,  which  is 
rapidly  becoming  a very  commonly 
employed  technique,  and  having  no 
regulations  for  other  types  of  more 
dangerous  procedures,  such  as  work 
with  chemical  carcinogens. 

Dr.  Cottesman  said  that  mandatory 
guidelines  are  not  necessarily 
synonomous  with  bureaucracy.  She 
noted  that  the  December  7. 1981. 
proposal  no  longer  requires  RAC  review 
and  NIH  approval  for  large-scale 
procedures;  rather  it  specifies  that  large- 
scale  experiments  be  approved  by  the 
IBC.  She  said  the  definition  of  large- 
scale  might  be  revised.  Dr.  Cottesman 
agreed  with  Dr.  Baltimore  that  the  CDC 


Classification  of  Etiological  Agents  in 
not  perfect,  but  she  said  the  alternative 
in  the  December  4 proposal  of  "use 
whatever  you  have  and  figure  it  out 
yourself  is  not  better.  If  RAC  cannot 
fmd  a better  mechanism  than  the  CD(^ 
classification.  IBCs  and  Pis  individually 
will  not  be  able  to  make  better 
decisions. 

Ms.  King  said  that  the  central  issue  is 
mandatory  vs.  voluntary  guidelines.  She 
said  she  was  concerned  with  questions 
of  process.  She  referred  to  Dr. 
Baltimore's  statement  that  only  a 
minority  of  scientists  believe  there  may 
be  some  safety  concerns  with  respect  to 
recombinant  DNA  research.  She  said  the 
public  cannot  ascertain  whether  that 
statement  is  accurate.  The  RAC  did  not 
cross-examine  those  who  submitted 
written  comments.  Ms.  King  said  RAC 
members  should  be  aware  of  what  she 
considers  to  be  defects  in  process,  and 
therefore  err  on  the  side  of  caution  in 
deciding  between  the  December  4 and 
December  7 proposals. 

Dr.  Nightingale  praised  the  more 
extensive  attempts  to  solicit  conunents 
on  these  proposals  than  had  occurred  in 
the  past.  As  a result  of  this,  the 
comments  received  were  more  varied 
than  in  the  past.  However,  she  felt  it 
was  only  one  small  step  in  really 
assessing  what  the  public  feels. 

Referring  back  to  Dr.  Baltimore's 
statement.  Dr.  Nightingale  said  that 
disagreement  does  exist  within  the 
scientific  community  on  whether  there 
are  unique  risks  of  recombinant  DNA 
research.  She  said  that  a major  issue  is 
voluntary  vs.  mandatory  IBCs.  She  said 
that  the  December  7, 1981,  proposal 
could  be  simplified  and  reorganized  to 
make  it  easier  to  read  and  less 
cumbersome.  She  suggested  that  Section 
III-C  could  be  eliminated;  that  the 
criteria  for  defining  large-scale  could  be 
revised  to  emphasize  inoculum  size 
rather  than  volume:  that  Section  IV 
could  be  simplified  and  reorganized; 
that  the  bureaucracy  within  IBCs  could 
be  greatly  simplified;  that  the  section 
dealing  with  whole  or  defective  viruses 
could  be  simplified;  that  Section  lIl-B-2- 
a and  Section  III-B-2-b  dealing  with 
etiological  agents  could  be  combined; 
and  that  all  work  in  nonpathogens  could 
be  performed  at  PI  containment.  She 
viewed  the  December  7, 1981,  proposal 
as  a first,  very  positive  step  towards 
reducing  complexity  and  restrictions. 

Dr.  Levine  attempted  to  address  the 
question  of  why  recombinant  DNA 
research  is  singled  out  for  special 
consideration  while  other  biomedical 
research,  using  inherently  much  more 
dangerous  organisms,  is  not.  He  said  the 
answer  is  in  the  historical  context.  Work 
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with  pathogens  has  had  an 
extraordinary  safety  record  for  decades. 
The  reason  there  was  so  much  interest 
in  control  of  recombinant  DNA  is  that 
recombinant  DNA  technology  became 
available  in  the  1970s,  in  an  era  of 
regulation.  He  cited  procedures  for 
research  involving  human  subjects, 
which  changed  drastically  in  the  early 
1970s.  He  said  he  supports  these 
constraints  as  they  protect  the  public,  as 
well  as  individual  subjects,  and  they 
facilitate  communication  between  the 
public  and  clinical  investigators.  He  said 
being  responsive  to  the  public  is  very 
important  and  if  a significant  segment  of 
the  public  is  still  concerned  about 
recombinant  DNA,  this  committee 
should  be  sensitive  to  that  concern.  He 
said  that  he  would  like  to  see  something 
like  the  December  4, 1981,  proposal 
ultimately  adopted,  but  not  immediately. 

Dr.  Ahmed  said  he  wished  to  quote 
and  highlight  several  points  from  the 
letter  from  the  Public  and  Scientific 
Affairs  Board  of  the  American  Society 
for  Microbiology.  He  quoted  from  that 
letter  that,  “Our  concern  is  for  the  fact 
that  only  sparse  information  is  available 
for  other  host-vectors.  With  less 
characterized  systems,  new 
combinations  may  result  in  organisms 
with  potentially  increased  pathogenicity 
than  either  the  donor  or  the  recipient.” 
Dr.  Ahmed  further  quoted,  "We  are  not 
only  concerned  with  the  paucity  of 
information  but  also  with  the  lack  of 
mechanisms  for  its  dissemination.  Many 
woricers  using  modem  genetic 
technology  are  not  versed  in  pathogenic 
microbiology  and  cannot  be  assumed  to 
have  proper  training  or  access  to  up-to- 
date  information.” 

Dr.  Martin  said  he  believed  as  a 
scientist  that  recombinant  DNA  should 
not  be  singled  out  for  special  oversight. 
However,  this  position  must  be  viewed 
within  the  historical  contest.  He  said 
that  the  State  legislators  and  County 
supervisors  with  whom  he  had  spoken 
are  not  primarily  interested  in  the 
scientific  basis  for  relaxation  or 
eliminataion  of  the  Guidelines,  but 
rather  in  public  opinion.  RAC  must  be 
careful  not  to  excite  a public  reaction 
that  could  result  in  greater  bureaucratic 
and  regulatory  problems  from  local 
jurisdictions. 

Dr.  Saginor  said  he  would  like  to 
propose  an  amendment  to  the  December 
7, 1981.  proposal,  should  it  pass,  that  a 
working  group  be  formed  to  further 
refine,  simplify  and  reorganize  that 
proposal,  and  that  this  group  report  to 
the  R.^C  at  a future  meeting. 

A discussion  was  held  of  the  proper 
parliamentary  procedure  for  the 
Committee  to  use  to  proceed.  Mr. 
Thornton  suggested  that  the  Committee 


might  vote  now  on  Dr.  Nightingale's 
motion  to  substitute  the  December  7 
proposal  for  the  December  4 proposal. 
This  would  result  in  the  Committee 
choosing  which  "vehicle”  it  wished 
initially  to  adopt.  Following  this,  RAC 
members  could  propose  amendments  to 
“perfect”  the  vehicle  chosen,  before  the 
final  vote  on  it. 

Dr.  Baltimore  “called  the  question.” 

By  a vote  of  nineteen  in  favor,  two 
opposed,  and  no  abstentions,  the  RAC 
agreed  to  limit  further  debate  and  to 
vote  on  the  motion  to  substitute  the 
December  7, 1981,  proposal  for  the 
December  4, 1981,  proposal  as  the 
vehicle  to  be  used  for  further 
amendments.  Dr.  Baltimore  said  that 
although,  following  this  vote,  any  aspect 
of  the  winning  proposal  would  be  open 
for  further  amendments,  he  felt  the  vote 
should  be  viewed  as  a decision  about 
whether  “to  go  in  the  voluntary  or 
mandatory  direction.”  Dr.  Nightingale 
reminded  the  RAC  that  her  motion 
included  the  commitment  to  work 
towards  future  simplification  of  the 
Guidelines.  By  a vote  of  sixteen  in  favor, 
five  opposed,  and  no  abstentions,  the 
RAC  adopted  the  substitute  motion,  thus 
choosing  the  Gottesman  proposal  as  the 
vehicle  to  be  placed  before  the 
Committee,  open  to  further  amendments. 

Mr.  Thornton  recognized  Dr.  Susan 
Wright.  Dr.  Wright  focused  her 
comments  on  large-scale  applications  as 
she  thought  that  while  many  other 
issues  are  being  addressed,  the  RAC 
was  not  adequately  addressing  that 
issue.  She  said  the  primary  focus  of  RAC 
has  been  on  the  hazards  of  research,  not 
the  hazards  of  industrial  processes.  She 
said  that  one  cannot  dismiss  change  of 
scale  with  regard  to  accidental  release 
of  recombinant  organisms.  She  felt  the 
data  base  on  industrial  hazards  is  very 
poor.  She  said  she  had  heard  some 
industrialists  in  other  countries  were 
considering  using  open  fermentation 
tanks.  If  there  is  no  oversight, 
companies  will  use  whatever 
fermentation  process  they  think  is  in 
their  best  interest.  There  are 
irresponsible  companies  willing  to  cut 
comers  and  take  risks  to  try  to  gain  a 
competitive  advantage  over  responsible 
companies.  Furthermore,  there  are  no 
risk  assessment  experiments  with 
organisms  making  insulin,  interferon, 
etc.  She  said  the  committee  ia  assuming 
that  whatever  product  is  being  made 
will  be  harmless. 

Dr.  Wright  said  the  RAC 
recommendation  at  the  previous  meeting 
to  exempt  from  NIH  review,  certain 
large-scale  experiments  utilizing  E.  coli 
K-12,  Saccharomyces  cerevisiae  and 
Bacillus  subtiHs  host-vector  systems 
was  an  error  which  produced  a major 


gap  in  oversight.  She  urged  the  RAC  to 
reconsider  and  re-evaluate  its  oversight 
over  large-scale  work. 

Dr.  Irving  Johnson  of  Eli  Lilly  and 
Company  said  that  industry  has 
produced  hundreds  of  gallons  of  the 
causative  agents  of  polio,  diphtheria, 
whooping  cough,  etc.,  with  no  great 
hazard  to  workers  or  to  the 
environment,  and  in  fact  with  great 
benefit  to  the  population.  Dr.  Johnson 
said  the  only  open  vats  he  is  aware  of 
are  in  the  beer  brewing  industry.  Most 
industrial  fermentations  are  generally 
highly  contained  to  protect  against 
contamination.  Inocula  are  introduced 
into  the  growth  tank  through  a rigid 
stainless  steel  structure.  The  connection 
does  not  leak  and  is  steam  sterilized. 

Dr.  Wright  said  she  was  not  making  a 
categorical  statement  about  hazards,  but 
rather  about  the  data  base.  In  her 
opinion,  the  data  are  extremely  poor 
and  incomplete,  and  assumptions  that 
problems  will  be  uncomplicated  or  easy 
to  deal  with  are  premature.  These  new 
technologies  should  remain  under  RAC 
review  until  a better  data  base  develops. 

Dr.  Mason  said  that  many  industrial 
issues,  though  of  concern,  are  beyond 
the  scope  of  the  RAC.  Local,  State  or 
Federal  authorities  that  make  on-site 
inspections  may  wish  to  evaluate  these 
issues,  but  RAC  should  not.  Dr.  Ahmed 
felt  a distinction  should  be  drawn 
between  organisms  concentration  and 
total  amount  in  industrial  processes. 

Dr.  Gottesman  said  that  the  December 
7, 1981,  proposal  still  requires  that  non- 
exempt large-scale  procedures  be 
reviewed  by  the  local  IBC  before  the 
project  begins,  and  PI-LS  containment 
would  still  apply.  It  extends  to  all  large- 
scale  experiments  the  conditions 
approved  by  RAC  at  the  previous 
meeting  for  certain  large-scale 
experiments. 

Dr.  Bems  questioned  the  language  of 
Section  I-B,  Definition  of  Recombinant 
DNA  Molecules,  in  the  December  7, 

1981,  proposal.  The  relevant  text  of 
Section  I-B  reads  as  follows: 

Synthetic  DNA  segments  likely  to  yield  a 
potentially  harmful  polynucleotide  or 
polypeptide  (e.g.,  a toxin  or  a 
pharmacologically  active  agent)  shall  be 
considered  as  equivalent  to  their  natural 
DNA  counterpart.  If  the  synthetic  DNA 
segment  is  not  expressed  in  vivo  as  a 
polynucleotide  or  polypeptide  product,  it  is 
exempt  from  the  Guidelines. 

Dr.  Gottesman  pointed  out  that  this  is 
a reformulation  of  text  which  appears  as 
Section  III-E  of  the  current  (July  1, 1981) 
Guidelines.  Dr.  Bems  suggested  the  real 
issue  is  whether  the  synthetic  fragment 
would  produce  a biologically  active 
product;  he  proposed  to  amend  the 
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language  by  adding  the  phrase 
"biologically  active"  before  the  word 
"polynucleotide"  in  the  last  sentence. 

Dr.  Nightingale,  who  had  proposed  the 
motion  being  considered,  and  Dr. 
Feroroff,  the  seconder  of  the  motion, 
accepted  the  amendment. 

Dr.  Saginor  then  proposed  an 
amendment  which  would  explicitly  state 
that  a working  group  be  appointed  to 
review  and  attempt  to  simplify  further 
the  Guidelines  and  to  report  to  the  RAC 
at  a future  meeting.  Dr.  Nightingale, 
noting  this  intent  was  part  of  her 
original  motion,  accepted  the 
amendment,  as  did  Dr.  Fedoroff. 

Mr.  Thornton  called  the  question  on 
Dr.  Nightingale's  motion  as  modified  by 
amendments.  By  a vote  of  seventeen  in 
favor,  three  opposed,  and  no  abstentions 
the  RAC  recommended  adoption  of  the 
December  7, 1981.  proposal  with 
amendments.  Mr.  Thornton  said  a 
working  group  to  refine  the  proposal 
would  be  designated  at  a later  date,  in 
accordance  with  the  motion. 

Dr.  McCarrity  asked  the  committee  to 
state  for  the  record  that  RAC  sees  no 
need  for  additional  state  and  local 
ordinances  governing  recombinant  DNA 
activities.  Dr.  Liberman,  the  biological 
safety  officer  at  MIT,  advised  against 
adoption  of  E)r.  McCarrity’s  statement 
as  he  viewed  it  as  counter-productive. 
Based  on  his  experience  as  a member  of 
the  Boston  Biohazards  Committee  he 
sees  growing  community  interest  in 
overseeing  non-recombinant  biohazards 
as  recombinant  systems  as  being 
handled. 

Dr.  Ahmed  said  he  thought  adoption 
of  Dr.  McCarrity's  statement  would  be 
viewed  as  arrogance  on  the  part  of  the 
RAC  saying  "our  views  are  gospel,  and 
don't  second  guess  us." 

Mr.  Mitchell  said  that  he  is  in 
sympathy  with  the  motion  since  he  is 
concerned  about  fragmentation  at  the 
State  and  local  level.  However,  knowing 
the  independence  of  legislative  bodies,  it 
might  not  be  well  taken.  He  suggested 
that  if  the  statement  were  rewo^ed  it 
might  be  more  successful.  Dr.  McCarrity 
agreed  and  withdrew  the  proposal  in 
order  that  revised  text  could  be 
prepared  for  consideration  later  in  the 
meeting. 

Dr.  Mason  spoke  against  Dr. 
McCarrity's  proposal,  as  it  runs  counter 
to  usual  regulatory  practice,  in  which 
Slates  and  localities  may  regulate  as 
long  as  their  requirements  are  at  least  as 
stringent  as  Federal  requirements.  He 
added  that  RAC's  recommendation 
would  not  be  binding. 

Dr.  Holmes  made  a motion  that  there 
be  added  to  the  Guidelines  a statement 
to  the  effect  that 


It  is  not  clear  that  the  biohazards 
associated  with  recombinant  DNA  are  unique 
or  different  from  biohazards  associated  with 
other  work  with  pathogenic  organisms: 
therefore.  RAC  encourages  local  Institutional 
Biosafety  Committees  to  establish  procedures 
for  review  of  experiments  not  involving 
recombinant  DNA.  which  nonetheless, 
involve  biohazards  such  as  those  addressed 
in  Section  ID  of  the  Guidelines. 

Dr.  Fedoroff  seconded  the  motion.  Dr. 
Landy  suggested  that  a different 
statement  be  substituted  for  Dr.  Holmes' 
proposed  language  to  the  effect  that: 

The  Recombinant  DNA  Advisory 
Committee  wants  to  point  out  the  absence  of 
demonstrated  risk  or  danger  posed  by 
recombinant  DNA  research  The  continuance 
of  the  Guidelines  for  recombinant  DNA 
research  is  made  with  full  appreciation  of  the 
fact  that  other  areas  of  research  in  which 
some  risk  has  been  demonstrated  are  without 
analogous  guidelines. 

Dr.  Landy  said  such  a statement 
would  make  clear  to  the  public  that 
RAC's  recommendation  to  maintain 
guidelines  is  not  based  on  demonstrated 
risk,  but  on  potential  risk. 

Dr.  Ahmed  asked  whether  NIH  has 
the  authority  to  expand  the  purview  of 
the  IBC's  as  in  Dr.  Holmes'  statement. 

Dr  Talbot  replied  that  such  a statement 
could  be  sent  to  the  IBCs  as  a 
recommendation. 

Dr.  Goldstein  said  that  he  thought  Dr. 
Landy’s  proposal  could  "stir  up  a 
hornet's  nest,"  regenerating  the  situation 
of  previous  years  with  recombinant 
DNA.  Ms.  King  said  she  could  not 
support  Dr.  Landy's  proposal  as  she 
questioned  the  phrase  "absence  of 
demonstrated  risk."  Dr.  Bems  moved  to 
table  Dr.  Holme's  proposal.  By  a vote  of 
seventeen  in  favor,  three  opposed,  and 
no  abstentions,  the  proposal  was  tabled. 

Dr.  Levine  called  the  committee's 
attention  to  the  report  of  the  Working 
Group  on  Revision  of  the  Guidelines 
entitled  "Evaluation  of  the  Risks 
Associated  with  Recombinant  DNA 
Research"  and  particularly  Part  IV-A  of 
the  report,  "Summary  Analysis  of  Risks" 
(46  FR  59390).  He  said  the  conclusion  is 
that  most  potential  recombinant  DNA 
risks  envisaged  in  1975  are  now 
considered  nonexistent.  Ms.  Kir\g  said 
RAC  should  emphasize  that  available 
data  cited  in  that  report  support  and 
justify  RACs  recommendation  of  the 
December  7, 1981,  proposal.  She 
suggested  the  RAC  might  formally 
reaffirm  the  "Summary  Analysis  of 
Risks."  Dr.  Martin  suggested  this  text 
might  be  used  as  a preamble  to  the 
introduction  of  the  new  Guidelines  by 
the  NIH  Director.  Dr.  Holmes  moved 
that  the  Director  is  requested  to 
consider  the  "Summary  Analysis  of 
Risks"  (48  FR  59390)  as  he  determines  a 


preamble  to  the  revised  Guidelines.  Dr. 
Nightingale  seconded  the  motion.  She 
emphasized  that  her  earlier  motion  for 
adoption  of  the  December  7, 1981, 
proposal  was  based  on  the  document 
"Evaluation  of  the  Risks  Associated 
with  Recombinant  DNA."  She  expected 
this  document  would  be  published  as  an 
integral  part  of  the  decision  document. 
Dr.  Mason  hoped  the  document  would 
note  the  different  options  considered  by 
the  RAC. 

Ms.  King  suggested  Dr.  Holmes' 
motion  be  amended  to  call  the  attention 
of  the  NIH  Director  not  just  the 
"Summary  Analysis  of  Risks"  (46  FR 
59390)  but  also  the  motion  which 
originally  established  the  Working 
Croup  on  Revision  of  the  Guidelines,  the 
Working  Group's  agenda,  and  its 
complete  report. 

Dr.  Talbot  asked  if  the  motion  might 
not  be  withdrawn,  with  the  assurance 
that  NIH  would  bring  all  of  these  items 
to  the  Director's  attention  without  the 
necessity  of  a motion.  Ms.  King  said  she 
would  prefer  a specific  motion  since  the 
Working  Croup  report  had  not  been 
formally  endorsed  by  the  RAC  at  the 
September  1981  meeting  and  since  the 
RAC  action  today  accepting  the 
December  7, 1981.  proposal  is  based  on 
that  report.  Dr.  Holmes  reworded  his 
motion  to  request  the  summary 
information  discussed  be  included  in  the 
Director's  preamble.  Dr.  Nightingale, 
who  had  seconded  Dr.  Holmes'  earlier 
motion,  also  agreed. 

Dr.  Wright  said  that  if  there  were  to 
be  a general  statement  on  risks,  then  it 
should  be  made  clear  which  industrial 
problems  the  RAC  is  not  dealing  with, 
so  that  no  one  thinks  this  is  a global 
statement  covering  both  research  and 
industrial  risks.  Dr.  Ahmed  suggested 
that  language  be  inserted  indicating  that 
the  report  does  not  address  industrial 
scale-up.  Dr.  Bems  noted  that  the  NIH, 
on  the  advice  of  the  RAC.  had  issued 
"Physical  Containment 
Recommendations  for  Large-Scale  Uses 
of  Organisms  Containing  Recombinant 
DNA  Molecules;"  RAC.  however,  is  no 
longer  evaluating  mechanical  details  in 
individual  large-scale  applications.  Dr. 
Landy  opposed  Dr.  Ahmed's  suggestion 
on  the  introduction  of  a specific 
statement  on  industrial  considerations 
as  it  would  dilute  the  general  policy 
statement. 

Dr.  Pinon  moved  to  table  the  motion: 
he  preferred  that  ORDA  bring  these 
items  to  the  attention  of  the  Director, 
NIH,  without  the  necessity  of  a formal 
motion.  By  a vote  of  ten  in  favor,  eight 
opposed,  and  two  abstentions,  the 
motion  to  table  carried. 
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After  a brief  recess.  Dr.  Mason  moved 
to  reconsider  the  action  in  order  to 
provide  the  Director  with  a clear 
indication  of  RAC  intent.  He  felt  the 
previous  vote  revolved  about  procedural 
issues  rather  than  intent.  By  a vote  of 
ten  in  favor,  four  opposed,  and  three 
abstentions,  the  motion  to  reconsider 
was  adopted. 

Ms.  King  then  moved  that  “the  RAC 
specifically  call  to  the  Director’s 
attention  that  the  action  taken  on  the 
December  7, 1981,  proposal  results  from 
analysis  and  consideration  of  the  report 
entitled  ‘Evaluation  of  the  Risks 
Associated  with  Recombinant  DNA 
Research’  prepared  by  the  Working 
Group  on  Revision  of  the  Guidelines. 

The  vote  on  the  December  7, 1981, 
proposal  implements  the  Working  Group 
report." 

By  a vote  of  nineteen  in  favor,  none 
opposed,  and  one  abstention,  the  RAC 
adopted  Ms.  King’s  motion  as  a 
substitute  for  the  previous  motion.  Mr. 
Thornton  then  rules  that  unless  there 
were  objection  (which  there  was  not), 
the  substitute  motion  is  adopted  by 
unanimuous  consent  as  the 
recommendation  of  the  RAC. 

Following  an  overnight  recess,  Mr. 
Thornton  called  the  committee  to  order 
to  consider  language  developed  by  Dr. 
McGarrity  and  Mr.  Mitchell  regarding 
local  and  state  legislation.  Mr.  Mitchell 
moved  acceptance  of  the  following 
language; 

Whereas  RAC  has  voted  to  recommend 
significant  reductions  in  mandatory 
guidelines  regarding  recombinant  DNA 
activity,  and 

Whereas  RAC  in  establishing  said  reduced 
guidelines  did  so  based  upon  collective 
credible  scientific  knowledge  and  experience, 
and 

Whereas  RAC  believes  it  to  be  in  the  best 
interest  of  recombinant  DNA  activity  to  have 
a central  arena  for  the  dissemination  of 
information  and  continuous  review,  and 

Whereas  RAC  believes  the  existence  of 
uniform  guidelines  thereby  establishes 
certainty  and  clarity  in  the  scientific 
community,  and 

Whereas  RAC  believes  it  would  be 
detrimental  to  the  advancement  of 
recombinant  DNA  activity  to  have 
fragmentation  of  guidelines  across  the 
country. 

'Therefore,  be  it  resolved  that  RAC  strongly 
recommends  that  local  and  state 
governments  defer  to  the  NIH  Guidelines  if 
enacting  legislation  governing  recombinant 
DNA  activity,  unless  it  clearly  establishes  by 
credible  scientific  evidence  that  unique  risk 
in  fact  exists  in  their  particular  jurisdiction. 

Dr.  McGarrity  seconded  the  motion. 
He  said  the  RAC  action  taken  yesterday 
on  the  December  7, 1981,  proposal  would 
significantly  relax  the  Guidelines.  When 
considered  in  the  content  of  possible 
additional  local  legislation, 


Mitchell’s  statement  expressed  RAC's 
judgement  that  the  NIH  Guidelines  are 
the  best  possible  approach  at  this  time. 

It  would  be  counterproductive  for  RAC 
to  strip  away  bureaucracy  and 
paperwork  at  the  national  level,  only  to 
have  more  bureaucracy  and  paperwork 
added  at  the  state  and  local  level. 

Dr.  Miller  of  the  FDA  strongly 
endorsed  the  sense  of  the  motion.  He 
said,  almost  without  exception,  the 
mosaic  of  local  regulations  has  been 
more  draconian  and  much  less 
enlightened  that  the  NIH  Guidelines, 
and  slower  to  evolve, 

Dr.  Martin  suggested  that  the  phrase 
“best  interests  of  the  public"  be 
substituted  for  the  phrase  “best  interest 
of  recombinant  DNA  activity."  Mr. 
Mitchell  agreed. 

Dr.  Nightingale  requested  a 
clarification  of  the  word  “activity"  in  the 
motion.  Mr.  Mitchell  replied  that 
"activity"  is  an  all  inclusive  term  meant 
to  cover  research,  development, 
production,  etc. 

Drs.  Ahmed  and  Goldstein  supported 
the  sentiment  expressed  by  the  motion. 
However,  Dr.  Goldstein  said  he  would 
vote  against  the  language  as  he  felt  local 
communities  would  regard  it  as 
arrogant.  Mr.  Mitchell  said  he  had 
chosen  the  verb  "defer”  to  avoid  the 
appearance  of  arrogance.  The  language 
urges  that  any  actions  be  based  on 
scientific  grounds,  and  places  the 
burden  of  proof  upon  advocates  of  local 
action.  Dr.  Friedman  agreed. 

Dr.  Ahmed  asked  whether  addition  of 
the  phrase  “in  as  much  as  possible" 
would  soften  the  language  of  the 
sentences: 

* * * therefore,  be  it  resolved  that  RAC 
strongly  recommends  that  local  and  State 
governments  defer  to  the  NIH  Guide 
lines  * * * 

Mr.  Thornton  thought  the  verb  “defer" 
alone  was  actually  softer. 

Dr.  Mason  said  he  could  envisage 
situations  in  which  local  action  might  be 
necessary  because  of  irresponsible 
action  by  a local  academic  or  industrial 
group.  He  hoped  RAC  did  not  intend  to 
say  that  local  action  should  not  be  taken 
in  such  cases.  Dr.  Goldstein  stated  that 
communities  realize  that  while 
universities  are  under  sanctions, 
industry  is  not.  Dr.  Berns  said  that  Mr. 
Mitchell’s  language  specifies  that  when 
local  entities  legislate,  they  should  defer 
to  the  NIH  Guidelines  in  the  scientific 
component  of  the  legislation. 

Dr.  Mason  said  that  many  aspects  of 
industrial  scale-up  are  not  covered  by 
the  Guidelines,  yet  the  proposed 
language  implies  the  existence  of  such 
guidance.  He  questioned  whether  RAC 
might  amend  the  language  to  remove 


such  implications.  Dr.  McGarrity 
suggested  the  phrase  “DNA  activity”  be 
modified  to  “DNA  research  activity.” 

Dr.  Ahmed  said  he  supported  the 
resolution  but  would  prefer  that  a 
statement,  delineating  the  scope  of  RAC 
activities,  be  appended  to  the  language. 
If  the  committee  could  not  formulate 
such  a statement  today,  he  hoped  the 
Director’s  preamble  to  the  acceptance  of 
the  December  7, 1981,  proposal  would 
state  that  neither  RAC  nor  the  NIH 
deals  with  mechanical  aspects  of 
industrial  scale-up  activities. 

Dr.  Pinon  requested  that  the  word 
“credible”  be  deleted  from  the  phrase 
"credible  scientific  evidence";  he 
thought  the  term  redundant.  Dr.  Saginor, 
however,  disagreed  as  he  felt 
“scientific"  and  “credible"  are  not 
synonymous  to  the  public. 

Dr.  Gottesman  saw  the  proposed 
language  as  intending  to  say  to  local 
legislators  “we  are  listening  to  your 
concerns,  we  believe  we  are  responding 
to  them,  and  we  hope  you  will  continue 
to  have  faith  in  RAC.”  She  warned, 
however,  that  the  language  might  lead 
legislators  who  had  not  previously 
thought  of  legislation  to  consider  it.  Dr. 
Nightingale  concurred.  She  thought 
acceptance  of  Mr.  Mitchell’s  statement 
might  be  counterproductive.  Instead  she 
suggested  that  the  Director’s  preamble 
to  the  revised  Guidelines  might  state 
that  these  Guidelines  are  based  on  the 
best  available  information  and,  it  is 
hoped  they  will  be  applied  nationallyT 
She  preferred  this  procedure  to  a motion 
indicating  RAC’s  concern  over  possible 
local  legislation.  Dr.  Holmes  agreed, 
expressing  concern  that  the  motion 
appeard  arrogant  and  would  be  counter- 
productive. Dr.  Berns  called  for  the 
question. 

By  a vote  of  sixteen  in  favor,  none 
opposed,  and  no  abstentions,  the  RAC 
voted  to  stop  debate  and  to  vote  on  the 
motion  proposed  by  Mr.  Mitchell,  as 
amended.  By  a vote  of  six  in  favor,  nine 
opposed,  and  one  abstention,  the  motion 
offered  by  Mr.  Mitchell  was  defeated. 

Il-B.  Response  of  the  Acting  Director, 
NIAID,  to  the  RAC  Recommendations 

As  the  deciding  Federal  official, 
having  been  delegated  responsibility  for 
actions  relative  to  the  NIH  Guidelines,  I 
note  the  following: 

I was  present  throughout  the  entire 
February  8-9, 1982,  RAC  meeting  (as  1 
have  been  present  throughout  all  but  the 
first  of  the  twenty-three  meetings  of  the 
RAC.)  I attest  to  the  accuracy  of  the 
draft  minutes  appearing  above  in  Part 
II-A  of  this  announcement.  I commend 
the  diligence  with  which  the  RAC 
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considered  the  issues,  taking  into  careful 
account  the  many  letters  received. 

The  First  of  the  motions  passed  by  the 
RAC  discussed  above  in  Part  Il-A  of 
this  announcement  was  to  recommend 
acceptance  of  the  "Gottesman"  proposal 
for  revision  of  the  Guidelines  as  it  had 
appeared  in  the  December  7, 1981, 
Fe^ral  Register  with  the  addition  of  the 
phrase  "biologically  active”  before  the 
word  “polynucleotide"  in  the  last 
sentence  of  Section  I-B  of  the 
Guidelines,  and  with  the  stipulation  that 
a working  group  be  appointed  to  review 
and  attempt  to  further  simplify  the 
Guidelines,  to  report  to  the  RAC  at  a 
future  meeting. 

I accept  the  RAC  recommendation  of 
the  "Gottesman"  proposal  for  revision  of 
the  Guidelines  with  the  addition  of  the 
phrase  "biologically  active."  This  is 
discussed  fur^er  in  Part  IV  of  this 
announcement 

The  stipulation  "that  a working  group 
be  appointed  to  review  and  attempt  to 
simplify  further  the  guidelines,  and  to 
report  to  the  RAC  at  a future  meeting" 
has  been  accepted.  Members  of  a new 
Working  Croup  on  Revision  of  the 
Guidelines  have  been  appointed  by  the 
RAC  Chairman,  a First  meeting  is 
scheduled  in  April  1982.  and  it  is  hoped 
that  the  Working  Croup  will  have 
proposed  revisions  ready  to  present  at 
the  next  RAC  meeting  on  June  28, 1982. 

A second  motion  passed  by  the  RAC 
discussed  above  in  Part  Il-A  of  this 
announcement  was  to  “speciFically  call 
to  the  Director's  attention  that  the  action 
taken  on  the  December  7, 1981,  proposal 
results  from  analysis  and  consideration 
of  the  report  entitled  ‘Evaluation  of  the 
Risks  Associated  With  Recombinant 
DNA  Research'  prepared  by  the 
Working  Croup  on  Revision  of  the 
Guidelines.”  During  the  discussion  prior 
to  the  adoption  of  this  motion,  there 
were  suggestions  that  the  entire  report 
"Evaluation  of  the  Risks  Associated 
With  Recombinant  DNA  Research”  be 
published  as  an  integral  part  of  the 
Decision  Document  accompanying  the 
Guideline  revision,  i.e..  be  published  in 
this  announcement. 

I do  note  that  the  RAC  action, 
recommending  adoption  of  the 
December  7, 1981.  proposal  was  based 
on  analysis  and  consideration  of  the 
report  entitled  “Evaluation  of  the  Risks 
Associated  With  Recombinant  DNA 
Research.”  I commend  this  report  and 
urge  interested  readers  to  consult  it.  I 
have  reproduced  in  Part  I of  this 
announcement  the  headings  of  the 
Report.  I do  not  feel,  however,  that  it  is 
necessary  to  reproduce  the  entire  report 
here.  It  can  be  found  on  pages  5938.‘>- 
59394  of  the  Federal  Register  of 
December  4. 1981. 


During  RAC  discussion  of  another 
motion,  which  was  not  approved,  as 
discussed  above  in  Part  II-A  of  this 
announcement.  Dr.  Ahmed  said  he 
hoped  that  in  the  Director's  preamble  to 
the  new  Guidelines  (i.e..  in  this 
announcement)  it  would  be  stated  that 
neither  RAC  nor  the  NIH  deals  with 
mechanical  aspects  of  industrial  scale- 
up  activities. 

In  response  to  this,  it  might  be  helpful 
to  review  the  history  and  the  current 
status  of  the  relationship  of  the  NIH 
Guidelines  to  industrial  scale-up.  The 
Guidelines  are  mandatory  for 
institutions  which  receive  Federal  funds 
for  recombinant  DNA  research.  They 
are  not  mandatory  for  institutions  which 
receive  no  Federal  funds  for 
recombinant  DNA  research  other  than  in 
those  States  and  localities  which  have 
local  ordinances  requiring  all  to  follow 
the  NIH  Guidelines.  The  Guidelines 
promulgated  today  stipulate,  in  Section 
III-B-5.  that  experiments  involving  more 
than  10  liters  of  culture  require  prior 
approval  by  the  IBC  (but  not  NIH).  They 
refer  to  the  "Physical  Containment 
Recommendations  for  Large-Scale  Uses 
of  Organisms  Containing  recombinant 
DNA  Molecules"  which  NIH  issued  in 
the  Federal  Register  on  April  11, 1980  (45 
FR  24968)  and  which  deFine  the 
containment  levels  Pl-LS.  P2-LS.  and 
P3-LS.  Previous  versions  of  the 
Guidelines,  in  effect  earlier,  involved 
prior  RAC  review  and  NIH  approval  of 
recombinant  DNA  experiments  over  10 
liters  in  volume.  Industry  voluntarily 
submitted  requests  to  go  over  10  liters  in 
volume,  which  were  reviewed  at  RAC 
meetings  In  September  1979.  December 

1979.  March  1980.  June  1980.  September 

1980.  January  1981,  and  April  1981. 
Through  the  September  1980  meeting  the 
information  submitted  included  details 
of  the  “applicant's  laboratory  practices, 
containment  equipment  and  facilities 

At  the  request  of  the  RAC.  and  as 

accepted  by  NIH  In  November  1980  (45 
FR  77378),  this  was  changed  to  no  longer 
require  such  physical  containment 
details. 

During  RAC  discussion  of  another 
motion,  which  was  not  approved,  as 
discussed  in  Part  II-A  of  this 
announcement  Dr.  Nightingale 
suggested  that  the  Director’s  preamble 
to  the  revised  Guidelines  (i.e.,  this 
announcement)  might  state  that  the 
"Guidelines  are  based  on  the  best 
available  information,  and  it  is  hoped 
they  will  be  applied  nationally."  1 
heartily  endorse  this  sentiment  and 
hope  that  any  State  or  local  government 
contemplating  enactment  of  legislation 
governing  recombinant  DNA  activities, 
will  First  study  the  documentation  of  the 
huge  effort  the  RAC  and  NIH  have  put 


into  establishing  and  modifying  the  NIH 
Guidelines,  and  will  defer  to  the  NIH 
Guidelines  unless  it  clearly  establishes 
by  credible  scientiFic  evidence  that 
unique  risk  in  fact  exists  in  their 
particular  jurisdiction. 

III.  Analysis  of  Correspondence 
Received 

As  noted  above.  86  letters  were 
received  commenting  on  the  proposed 
revisions  of  the  Guidelines  between 
November  1981  and  February  5, 1982. 
These  86  letters  were  provided  to  the 
RAC  and  considered  at  their  meeting  on 
February  8-9. 1982.  Nine  additional 
letters  were  received  between  February 
8. 1982.  and  March  31, 1982.  This  Part 
(111)  of  this  announcement  contains  an 
analysis  of  the  95  letters  received. 
Copies  of  all  letters  received  are 
available  for  inspection  at  the  Office  of 
recombinant  DNA  Activities,  Building 
31.  Room  4A52,  NIH,  Bethesda. 

Maryland  20205.  It  is  expected  that  they 
will  be  published  in  a Volume  7 of 
"Recombinant  DNA  Research.”  a series 
constituting  a public  record  of 
documents  related  to  the  NIH 
Guidelines  for  Research  Involving 
recombinant  DNA  Molecules. 

Letters  in  Favor  of  Removing  All 
Guidelines 

One  commentator  wrote: 

i conclude  that  Drs.  Adelberg  and  Zinder 
has  the  correct  position:  There  is  no  scicntiFic 
iustiFication  for  maintaining  any  Guidelines 
in  force. 

Two  other  commentators  also  wrote 
in  support  of  abolishing  the  Guidelines. 
Tiiis  represents  one  end  of  the  spectrum 
of  views  in  regard  to  the  Guidelines.  The 
Adelberg-Zinder  recommendation  was 
reproduced  in  Annex  C of  the  December 
4.  1981.  Federal  Register  (46  FR  59394). 
As  noted  in  the  minutes  of  the 
September  10-11. 1981.  RAC  meeting 
(Annex  D of  the  December  4. 1981. 
Federal  Register  (46  FR  59398)): 

Dr.  Zinder  requested  that  a motion  be 
introduced  in  support  of  the  Adelberg-Zinder 
proposal  to  eliminate  the  Guidelines  and  the 
RAC.  No  motion  was  introduced. 

I share  the  view  of  the  RAC  that  the 
proposal  does  not  merit  support,  at  this 
time. 

Support  for  the  September  1981  RAC 
Proposal 

As  discussed  above,  the  September 
1981  RAC  proposal  (published  for 
comment  in  the  Federal  Register  on 
December  4. 1981)  would  have  retained 
the  Guidelines  and  the  RAC.  but  would 
have  changed  the  Guidelines  from 
mandatory  to  voluntary,  would  have 
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eliminated  the  requirement  that  each 
institution  have  an  IBC,  would  have 
eliminated  requirements  for  prior 
approval  for  certain  experiments,  would 
have  eliminated  the  prohibitions 
(although  two  would  be  retained  instead 
as  admonishments),  and  would  have 
lowered  the  containment  levels  of  most 
experiments  mandated  at  P2  or  P3  to  PI 
recommendation. 

Thirty-five  commentators  supported 
the  principles  of  the  September  1981 
RAC  proposal.  The  Chairman  of  one  IBC 
which  unanimously  endorsed  the 
September  1981  RAC  proposal  wrote: 

In  the  CoHimittee's  view,  recombinant  DNA 
per  se  presents  no  hazard  that  is  qualitatively 
different  from  the  hazards  associated  with 
the  pathogenicity  of  the  hosts  or  vectors  used. 
Hosts  or  vectors  containing  recombinant 
DNA  should,  therefore,  be  handled  according 
to  appropriate  guidelines  already  in 
existence,  such  as  the  CDC  guidelines  for 
work  with  infectious  organisms. 

Another  IBC  Chairman,  reporting  the 
unanimous  IBC  endorsement  of  the 
September  1981  RAC  proposal,  wrote: 

It  is  our  Committee’s  belief  that  relaxation 
of  the  federal  guidelines  is  based  on  careful 
study  by  RAC  and  ORDA  and  that  public 
safety  is  not  jeopardized. 

Another  IBC  Chairman  stated: 

The  adoption  of  these  revisions  proposed 
by  the  RAC  will,  in  effect,  place  recombinant 
DNA  research  in  the  same  voluntary 
compliance  status  as  that  research  which 
employs  any  etiologic  agent. 

A County  Health  Department  also 
endorsed  the  September  1981  RAC 
proposal.  A University  Vice  President  in 
reporting  endorsement  by  the  University 
of  the  RAC  proposal,  stated: 

While  we  are  in  complete  agreement  that 
control  of  biological  systems  involving 
recombinant  DNA  should  be  at  a level 
consistent  with  the  appraised  risk,  we  do  not 
believe  that  the  de  facto  regulation  of 
recombinant  DNA  research,  as  represented 
by  the  current  'Guidelines'  or  by  the 
Gottesman  F*roposal  (FR  December  7, 1981,  is 
necessary  to  achieve  adequate  control). 

A letter  stated: 

Based  on  my  experience  in  medical 
microbiology  and  my  service  on  the  RAC.  I 
believe  that  the  RAC  proposal  described  in 
the  Federal  Register  is  appropriate  and 
sensible. 

A foreign  commentator  wrote: 

There  seems  to  me  to  be  no  valid  reason 
for  mandatory  regulations  via  guidelines  of 
recombinant  DNA  research  since  there  is  no 
evidence  that  this  activity  is  intrinsically 
hazardous. 

Another  commentator  wrote: 

The  principle  of  prior  review  should  be 
abandoned.  It  is  needlessly  expensive  and 
time-consuming. 


A Noble  Prize  winner  wrote: 

It  makes  no  sense  to  have  more  stringent 
requirements  for  research  that  carries  only 
vague  hypothetical  risks  than  for  experiments 
involving  known  pathogenic  microbes. 
Volimtary  guidelines  have  worked  quite  well 
for  research  involving  pathogens  and  should 
work  equally  well  for  microbes  containing 
recombinant  DNA  * • • there  is  no 
scientiHc  or  social  justiHcation  for  retaining 
rules  for  recombinant  DND  research  that 
inhibit  creativity  and  waste  resources. 

Another  Nobel  Prize  winner  wrote: 

There  is  widespread  agreement  that  the 
risks  that  were  once  through!  to  be  so 
plausible  are  actually  remote  or  possible 
nonexistent.  If  that  judgement  is  correct,  and 
I know  of  no  evidence  to  indicate  otherwise, 
then  it  seems  wasteful  of  effort  and  money, 
even  counter-productive,  to  maintain  the 
elaborate  procedures  and  organizations  that 
were  set  up  to  be  guard  against  the 
hypothetical  risks. 

I note  that  the  RAC  carefully 
considered  the  points  made  in  these 
letters;  however,  the  RAC  members 
were  more  convinced  by  the  arguments 
made  in  support  of  the  Gottesman 
proposal.  I concur  with  this  analysis. 

Positions  Intermediate  Between  the 
September  1981  RAC  Proposal  and  the 
Gottesman  Praposal 

Ten  letters  were  received  supporting  a 
position  intermediate  between  the 
September  1981  RAC  proposal  and  the 
Gottesman  proposal. 

One  IBC  Chairman,  on  behalf  of  his 
biosafety  committee,  wrote: 

We  believe  the  RAC  proposal  (Federal 
Register  December  4, 1981)  goes  too  far  in 
removing  certain  restrictions,  and  that  the 
Gottesman  proposal  (Federal  Register 
December  7, 1981)  is  more  restrictive  than 
necessary. 

The  Executive  Director  of  Industrial 
Biotechnology  Association  (IBA), 
writing  on  behalf  of  the  Board  of 
Directors  of  the  IBA,  commented: 

We  believe  that  the  December  4 proposal 
by  the  RAC  and  the  December  7 proposal  by 
Dr.  Susan  Gottesman  are  each  persuasive  in 
some  respects.  Their  best  features  should  be 
combined  to  replace  the  present  guidelines 
with  a modernized  version  that  will 
encourage  variety  and  innovation  to  a greater 
extent,  while  retaining  the  confidence  of  both 
the  scientific  community  and  the  general 
public. 

The  IBA  proposal  would  combine  the 
more  stringent  mandatory  "Roles  and 
Responsibilities"  of  the  Gottesman 
proposal  with  the  more  lenient 
containment  levels  of  the  September 
1981  RAC  proposal.  The  opposite 
approach,  combining  the  Gottesman 
proposal  containment  levels  with  the 
voluntary  nature  of  the  September  RAC 
proposal,  was  advanced  by  another 
commentator  as  follows: 


I have  studied  the  two  published  Federal 
Register  proposals  for  revising  the  NIH 
Guidelines  for  Research  Involving 
Recombinant  DNA  and  have  concluded  that 
neither  proposal  adequately  meets  the 
current  situation  * * *.  As  a result  of  this 
analysis  I would  like  to  propose  a middle 
ground  between  the  two  published  proposals. 
This  takes  the  form  of  an  advisory  set  of 
Guidelines  based  on  the  Gottesman  proposal. 
In  other  words,  the  Gottesman  proposal 
remains  substantively  intact,  but  is  put  in  the 
form  of  recommendations  or  real  Guidelines, 
rather  than  regulations. 

A former  member  of  the  RAC  wrote: 

First,  I enthusiastically  endorse  the  concept 
of  reducing  both  the  containment 
requirements  and  the  administrative  review. 
However,  as  to  the  means  of  achieving  the 
reduction,  I don't  find  either  proposal  to  be 
fully  satisfactory  * * *.  In  summary,  I would 
like  to  see  the  regulatory  aspects  of  the 
guidelines  kept  in  place  for  a bare  handful  of 
experimental  systems. 

Another  commentator  wrote: 

We  urge  the  Recombinant  DNA  Advisory 
Committee  to  preserve  those  mechanisms  at 
both  the  institutional  and  national  levels 
which  ensure  continuity  in  judgement  in 
determining  the  appropriate  containment 
requirements  when  new  host-vector  systems 
are  developed,  or  for  other  novel  applications 
of  this  technology. 

Another  commentator  stated: 

However,  while  endorsing  the  basic 
tenants  of  the  Gottesman  proposal  to  retain 
some  oversight  of  federally-supported 
research  on  recombinant  DNA,  some 
compromise  between  the  Gottesman  and 
Baltimore/Campbell  proposals  to  avoid  some 
of  the  unnecessary  restrictions  of  the  former 
would  seem  appropriate. 

Another  commentator  favored  RAC 
adoption  of  the  Gottesman  proposal 
now  "with  a provisional  endorsement  of 
its  own  proposal  as  an  objective  to  be 
achieved”  in  the  future. 

I note  that  the  RAC  carefully 
considered  the  points  made  in  these 
letters,  but  they  favored  sppporting  the 
December  7 proposal  rather  than  a 
position  intermediate  between  the 
December  7 and  December  4 proposals.  I 
concur  with  this  analysis. 

Support  for  the  Gottesman  Proposal 

Thirty-two  commentators  favored  the 
Gottesman  proposal.  One  IBC  Chairman 
reporting  unanimous  endorsement  by 
the  IBC  stated: 

The  Gottesman  proposal  would  greatly 
simplify  the  current  guidelines,  eliminating 
considerable  confusion,  while  creating  a 
much  more  usable  guide  for  experimental 
scientists  to  follow. 

Another  IBC  Chairman  wrote: 

After  some  discussion,  the  IBC  reached  a 
consensus  that  the  current  practice  does  not 
impair  research  activities  to  a significant 
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degr««  * * *.  The  Committee  therefore 
recommends  that  the  Guidelines  be  adjusted 
as  necessary,  but  not  abolished  completely, 
nor  made  purely  voluntary. 

The  Chairman  of  the  Cambridge. 
Massachusetts.  Biohazards  Committee 
stated; 

We  recognize  the  need  to  simplify  the 
Guidelines,  particularly  the  specification  of 
containment  levels.  We  do  not.  however, 
think  It  wise  or  necessary  to  abolish 
Institutional  Biosafety  Committees  * * *.  Our 
own  perception  Is  that  the  measured 
evolution  of  the  Guidelines  has  been  a model 
of  the  way  new  technologies  can  be 
introduced  into  densely  populated  areas  with 
maximum  safety  and  public  reassurance. 

A University  Vice  Chancellor  wrote: 

The  Biosafety  Committee  feels  strongly 
that  whatever  the  federal  action  will  be. 
every  iiutitution  should  maintain  a strong 
review  board.  For  reasons  of  consistency 
throughout  the  scientific  world  and  across 
state  lines  and  to  forestall  posssible  state 
legislative  activities.  It  was  agreed  that 
mandatory  controls  would  be  preferable.  In 
addition,  the  community  members 
commented  that  “in  an  era  whan  science  la 
suspect  in  the  community,  evidence  of 
institutional  review  is  most  imporlanL'* 

An  industrial  commentator  wrote; 

Plrst.  we  would  like  to  support  the 
continuing  evolution  of  the  recombinant  DNA 
guidelines  as  our  body  of  knowledge 
concerning  this  technology  increases  * * * 
Ws  believe  Or.  Gottssman's  proposal  in 
general  achieves  these  objectives,  by  setting 
reasonable  standards  for  experiments  for 
which  sufficient  information  exists  to  do  so 
and  by  assigning  oversight  responsibillUes  for 
certain  experiments  to  the  IBC  and  the  NTH 
based  on  a rational  assessment  of  potential 
ha  sard. 

One  member  of  the  RAC  wrote; 

I believe  it  to  be  premature  to  do  sway 
with  all  mandatory  aspects  of  the 
guidelines  * * * The  alternative  proposal  by 
Susan  Gottesman  conatnictlvely  deals  with 
my  cofKema  while  still  doing  away  with 
much  of  the  undesirable  red  tape  and  delays. 

Another  RAC  member  wrote; 

I feel  that  to  eliminate  all  mandatory 
aspects  of  the  Guidelines  and  replace  them 
with  a voluntary  code  of  practices  is 
premature. 

Another  RAC  member  wrote; 

I have  come  to  the  conclusion  that,  at  least 
for  now.  we  should  retain  the  mandatory 
nature  of  the  guidelines  for  recombinant  DNA 
research,  and  the  requirements  for 
Institutional  Biosafety  Committees  * * * My 
recommendation  is  to  have  a limited  period 
of  more  relaxed  regulations  by  supporting  the 
Gottesman  proposal  now  and  immediately 
work  to  simplify  the  guidelines  further  as 
appropriate. 

Another  commentator  wrote: 

While  decreased  NIH  supervision  of  large 
classes  of  nonhazardoua  experiments  is 


certainly  desirable,  the  RAC  proposal  goes 
rather  too  far,  in  my  view,  in  the  direction  of 
removing  controls.  It  would  seem  desirable  to 
maintain  some  NDi  oversight  of  experiments 
involving  a degree  of  risk,  as  in  Dr. 
Cottesman's  suggested  revision. 

Another  commentator  wrote: 

Part  of  the  lesson  is  to  avoid  extremes,  and 
that  is  what  Dr.  Cottesman's  proposal  tries  to 
accomplish.  I urge  the  RAC  to  adopt  a final 
recommendation  that  embodies  the  basic 
philosophy  expressed  in  her  proposal. 

A biological  safety  officer  stated: 

* * * some  sort  of  organized  structure  for 
the  review  of  recombinant  DNA  research 
activities  should  still  be  required  at 
institutions  with  researchers  engaged  in  this 
type  of  work  if  they  are  to  continue  to  receive 
NIH  funding. 

Another  commentator  wrote: 

I favor  strongly  the  retention  of  IBC 
oversight  and  current  NDI  compliance 
requirements  as  advocated  by  Dr.  Gottesman. 

Another  commentator  wrote: 

* * * it  is  my  opinion  that  the  RAC 
proposal  to  dismantle  the  Guidelines  and  the 
review  process  would  be  a major  mistake. 
Simplification  of  the  Guidelines  might  well  be 
useful,  as  proposed  in  the  Alternative 
Proposal. 

Another  commentator  wrote; 

The  Baltimore/Campbell  proposal 
described  in  the  Federal  Raster  would 
eliminate  any  meaningful  controls  of 
Recombinant  DNA  technology  and  would 
create  a major  hazard  to  the  public  health 
and  safety 

A Nobel  Prize  winner  wrote: 

|I|  wish  now  to  register  strong  objection  to 
the  Baltimore/Campbell  proposal  described 
in  the  Federal  Register  of  December  4.  1961. 
proposing  that  the  NIH  Guidelines  be 
changed  from  mandatory  to  voluntary. 

Another  Nobel  Prize  winner  wrote: 

Philosophically.  I am  most  in  sympathy 
with  the  propos^  guidelines  in  the  December 
4 Federal  Raigistar.  Certainly,  in  hindsight, 
such  guidelines  are  all  that  should  have  been 
present  when  recombinant  DNA  work  was 
just  beginning.  However,  now  that  we  have 
had  the  history  of  the  last  years  and  the 
public  concern  about  recombinant  DNA  I 
question  whether  we  can  go  back  to 
essentially  no  regulation.  I believe  that  we 
cannot  and  need  some  mechanism  to  protect 
in  the  future  both  the  Infant  genetic 
engineering  Industry  and  academic  work  with 
recombinant  DNA.  Therefore.  I support  a 
revision  like  that  of  Dr.  Gottesman  described 
in  the  December  7 Federal  Register. 

As  noted  above  in  Part  II-A  of  this 
announcement,  the  RAC  at  their 
February  8-9.  1982,  meeting 
recommended  that  the  Gottesman 
proposal  be  adopted.  My  response  is 
given  in  Parts  U-B  and  IV  of  this 
announcement. 


Both  the  December  4 and  December  7 
Proposals  Co  Too  Far 

Ten  commentators  felt  not  only  the 
December  4 proposal,  but  even  the 
December  7 proposal,  went  too  far  in  the 
direction  of  relaxing  the  Guidelines. 

The  Chairman  to  the  IBC  of  the 
Harvard  Medical  Area,  speaking  for  the 
IBC,  wrote: 

It  is  our  concern  that  the  relaxation  of  the 
NIH  Guidelines  would  lead  some  local 
communities  to  regulate  this  activity  with 
different  standards.  The  impact  of  such  an 
occurrence  could  be  devastating  to  the 
sdentific  community  and  the  public  in  the 
long  term  ’ * * It  is  our  committee's  opinion 
that  a relaxation  such  as  the  ones  beirtg 
proposed  will  create  many  problems. 

The  Chairman  of  the  IBC  of  the 
Harvard  University  Faculty  of  Arts  and 
Sciences  wrote; 

Although  not  quite  unanimous,  the  majority 
of  members  carried  reservations  concerning 
some  of  the  changes  being  proposed.  Of 
utmost  concern  was  the  speed  with  which  the 
relaxation  is  being  considered. 

A letter  on  behalf  of  the  Boston. 
Massachusetts.  Biohazards  Committee 
stated; 

’ * * we  wish  to  indicate  our  strong 
disagreement  to  the  three  current  proposals 
for  revision  of  existing  guidelines  for  RDNA 
research  (Baltimore-Campbell.  RAC  and 
Gottesman)  which  appeared  in  the  Federal 
Register  of  December  4.  and  7, 1981.  We 
support  the  continued  measured  and 
reasonable  improvement  in  the  current 
guidelines,  but  we  believe  that  the  current 
proposals  in  their  present  form  are  not 
consistent  with  this  aim. 

Another  commentator  wrote: 

I would  much  prefer  to  see  the  RAC  carry 
out  a full  review  of  its  policy  of  the  last  three 
years  of  progressively  dismantling  controls, 
and  to  decide  to  strengthen  the  guidelines 

Another  commentator  wrote: 

I favor  continuation  of  the  present 
Guidelines  writh  their  capacity  for  evolution;  I 
would  accept  the  Gottesman  revisions  as  the 
"lesser-of-two-evlls"  but  do  not  endorse 
them. 

1 note  that  the  RAC  carefully 
considered  the  points  made  in  these 
letters,  but  they  were  more  convinced 
by  the  arguments  made  in  support  of  the 
Gottesman  proposal.  1 concur  with  this 
analysis. 

Special  Concern  for  Maintaining  the 
Role  of  Institutional  Biosafety 
Committees 

One  letter  sent  by  the  three 
Congressmen,  all  members  of  the 
Committee  on  Science  and  Technology, 
raised  concerns  about  the  September 
1981  RAC  proposal.  They  wrote: 
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It  is  our  belief  that  some  scientific 
experiments  should  require  public  review. 

The  scientific  community  cannot  isolate  itself 
from  the  larger  community  that  it  serves  and 
presume  that  an  individual  scientist  is  always 
capable  of  deciding  that  the  degree  of  hazard 
associated  with  a particular  experiment  is 
acceptable  to  the  public.  Moreover,  where 
public  funds  are  spent,  the  expenditure  of 
those  funds  carries  with  it  an  accountability 
to  the  public  * * *.  Scientists  must  accept 
(and  we  believe  the  majority  do)  the  need  to 
restrict  certain  hazardous  laboratory 
practices  to  protect  health  and  safety  while 
realizing  that  these  restrictions  do  not 
represent  an  infringement  of  their  intellectuaK 
freedom  * * *.  If  the  Guidelines  become  only 
a voluntary  code  of  standard  practice,  private 
firms  will  be  more  likely  not  to  comply  * * *. 
We  would  urge  at  the  very  least  that  the 
system  of  Institutional  Biosafety  Committees 
not  be  allowed  to  terminate. 

A number  of  other  commentators  who 
wrote  in  support  of  the  Gottesman 
proposal  also  stressed  the  importance  of 
maintaining  the  system  of  IBCs.  The 
proposal  recommended  by  the  RAC,  and 
being  promulgated  today,  does  indeed 
continue  to  mandate  the  existence  and 
functions  of  the  IBCs.  Remaining 
mandated  in  the  Guidelines  are  Section 
IV-D-2,  “Membership  and  Procedures  of 
the  IBC”  and  Section  IV-D-3,  "Functions 
of  the  IBC.” 

Cloning  of  Toxin  Genes 

One  commentator  wrote: 

I see  no  logic  for  singling  out  toxins  for 
special  treatment  in  the  guidelines  or  for 
dividing  toxin  experiments  into  classes 
dependent  on  LDm. 

The  Guidelines  continue  to  single  out 
experiments  involving  the  cloning  of 
toxin  genes  for  special  treatment,  and  to 
divide  such  experiments  into  classes 
dependent  on  LDso.  This  is  done  in 
Section  III-A-1  and  Appendix  F of  the 
Guidelines  promulgated  today.  (This 
text  is  essentially  identical  to  what  was 
previously  Section  I-D-2  and  Appendix 
G of  the  July  1, 1981,  version  of  the 
Guidelines  (46  FR  34462).)  The 
development  of  these  sections  of  the 
Guidelines  is  described  in  detail  in  the 
July  1, 1981.  "Decision  Document”  (46  FR 
34455).  It  involved  the  deliberation  of  an 
expert  Ad  Hoc  Working  Group  on 
Toxins,  and  extensive  discussion  at  the 
RAC  meeting  of  April  23-24, 1981,  prior 
to  their  acceptance  by  NIH  Director 
Donald  Frederickson.  I believe  that 
these  provisions  should  continue  in  the 
current  Guidelines. 

Title  of  Section  III-B-2 

One  commentator  suggested  that  the 
title  of  Section  III-B-2  “should  be 
expanded  to  include  Class  4 and  Class  5 
agents  since  these  two  categories  are 


discussed  under  this  section  in  subpart 

III. B.2.b." 

This  suggestion  has  been  taken.  The 
proposed  title  as  it  appeared  in  the 
December  7, 1981,  Federal  Register  was 
“IlI-B-2.  Experiments  in  Which  DNA 
from  CDC  Class  2 or  Class  3 Agents  is 
Cloned  in  Nonpathogenic  Prokaryotic  or 
Lower  Eukaryotic  Host-  Vector 
Systems.  ” This  has  been  changed  in  the 
Guidelines  promulgated  today  to  also 
include  Class  4 and  Class  5 agents. 

Incorrect  Citation  of  and  Conclusion 
from  Publication 

Two  commentators  cited  a publication 
by  Drs.  Portnoy  and  Falkow  as  follows: 

Unexpected  surprises  still  do  arise  as  was 
seen  by  * * * the  converting  of  E.  coli  K-12 
into  a pathogen  through  the  cloning  of  a 
hemolysin  determinant  from  the  wild  type 
strain  (Portnoy  & Falkow,  1981,/.  Bacterial. 
148:d,77].'' 

* * * it  has  been  shown  that  K-12  can 
become  significantly  pathogenic  under 
certain  conditions.  For  example,  a recent 
report  by  Portnoy  and  Falkow  (/.  Bacterial 
148:677, 1981)  describes  the  acquisition  of 
mouse  lethality  by  K-12  as  a consequence  of 
receiving  a cloned  hemolysin  determinant 
from  a wild  strain  of  E.  coli. 

Looking  up  the  paper  cited,  I find  the 
article  by  Portnoy  and  Falkow  is  the 
Journal  of  Bacteriology  148,  877-883, 
1981,  to  be  entitled  "Virulence- 
Associated  Plasmids  from  Yersinia 
enterocolitica  and  Yersinia  pestis. " 
There  are  no  experiments  described  in 
this  paper  which  involve  E.  coli  K-12,  or 
the  cloning  of  a hemolysin  determinant. 
There  is  another  paper  by  Dr.  Stanley 
Falkow  which  does  deal  with  the  cloned 
hemolysin  determinant  in  E.  coli.  This  is 
“Haemolysin  Contributes  To  Virulence 
of  Extra-intestinal  E.  coli  Infections”  by 
R.  A.  Welch,  E.  P.  Dellinger,  B.  Minshew 
and  S.  Falkow,  Nature,  294,  665-667, 
1981.  Data  in  that  paper  indicate  that 
while  virulence  of  “wild  type”  E.  coli 
was  enhanced  considerably  by 
introduction  of  a DNA  sequence  coding 
for  hemolysin,  only  a slight  increase  in 
virulence  was  seen  when  E.  coli  K-12 
was  used.  Thus,  the  commentators  are 
incorrect  in  citing  the  work  as  showing 
“The  converting  of  E.  coli  K-12  into  a 
pathogen  through  the  cloning  of  a 
hemolysin  determinant.” 

IV.  Summary  of  Guideline  Changes 

Immediately  following  this 
announcement  there  appears  in  a 
separate  section  of  the  Federal  Register 
the  revised  NIH  Guidelines  for  Research 
Involving  Recombinant  DNA  Molecules, 
which  are  effective  today.  They  were 
derived  as  follows: 

1.  The  last  previous  complete  version 
of  the  NIH  Guidelines  was  published  in 


the  Federal  Register  on  July  1. 1981  (46 
FR  34462). 

2.  Changes  were  made  in  the 
Guidelines  as  recommended  by  the  RAC 
at  its  September  1981  meeting  and 
promulgated  by  NIH  in  the  Federal 
Register  on  October  30, 1981  (46  FR 
53980). 

Note. — a version  of  the  Guidelines 
incorporating  the  October  30, 1981,  changes 
into  the  July  1, 1981,  Guidelines  appeared  as 
“Annex  E”  in  the  Federal  Register  of 
December  4, 1981  (46  FR  59398). 

3.  Changes  were  made  in  the 
Guidelines  as  recommended  in  certain 
actions  by  the  RAC  at  its  February  1982 
meeting  and  promulgated  by  NIH  in  the 
Federal  Register  on  March  29, 1982  (47 
FR  13308). 

4.  As  noted  above  in  Parts  II-A  and 
II-B  of  this  announcement,  the  RAC 
recommended,  and  NIH  is  accepting 
today,  additional  changes  as  stipulated 
in  the  "Gottesman”  proposal  which  had 
been  issued  for  public  comment  in  the 
Federal  Register  on  December  7, 1981  (40 
FR  59734). 

5.  As  noted  above  in  Part  III  of  this 
announcement,  the  title  of  Section  III-B- 
2 is  being  changed,  in  response  to  a 
written  comment  received. 

6.  The  “Gottesman”  proposal  requires 
that  “changes  as  necessary  to  reflect 
changes  in  Parts  I-UI”  of  the  Guidelines 
be  made  in  Parts  IV  and  V of  the 
Guidelines.  This  has  been  done. 

7.  Other  changes  have  been  made.  For 
example,  in  Section  III-B-3  of  the 
Guidelines,  and  its  subsections,  the  term 
“whole”  animal  or  plant  virus  has  been 
changed  to  “infectius”  animal  or  plant 
virus  to  reflect  more  accurately  the 
intent  of  this  section.  Section  III-C  has 
been  reorganized  and  edited  in  order  to 
clarify  the  intent  of  this  section. 

bated;  April  12, 1982. 

Bernard  Tablot, 

Acting  Director,  National  Institute  of  Allergy 
and  Infectious  Diseases,  National  Institutes  of 
Health. 

Note. — OMB’s  “Mandatory  Information 
Requirements  for  Federal  Assistance  Program 
Announcements"  (45  FR  39592)  requires  a 
statement  concerning  the  official  government 
programs  contained  in  the  Catalog  of  Federal 
Domestic  Assistance.  Normally  NIH  lists  in 
its  announcements  the  number  and  title  of 
affected  individual  programs  for  the  guidance 
of  the  public.  Because  the  guidance  in  this 
notice  covers  not  only  virtually  every  NIH 
program  but  also  essentially  every  federal 
research  program  in  which  DNA  recombinant 
molecule  techniques  could  be  used,  it  has 
been  determined  to  be  not  cost  effective  or  in 
the  public  interest  to  attempt  to  list  these 
programs.  Such  a list  would  likely  require 
several  additional  pages.  In  addition,  NIH 
could  not  be  certain  that  every  federal 
program  would  be  included  as  many  federal 
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agencies,  as  well  as  private  organizations, 
both  national  and  international,  have  elected 
to  follow  the  NIH  Guidelines.  In  lieu  of  the 
Individual  program  listing,  NIH  inv  ites 
readers  to  direct  questions  to  the  information 
address  above  about  whether  individual 
programs  listed  in  the  Catalog  of  Fedeiol 
Domestic  Assistance  are  affected. 

NIH  programs  are  not  covered  by  OMB 
Circnlar  A-9S  because  they  fit  the  description 
of  “programs  not  considered  appropriate*’  in 
Sectioo  S-(bH4)  and  (Sj  of  the  Circular. 

ini  One  Ci-iaMa  riM  4-S»-S£  S4S  am| 

aajjsio  cooc  4i«e-ot-« 


Wednesday 
April  21,  1982 


Part  III 


Department  of 
Health  and  Human 
Services 

National  Institutes  of  Health 

Guidelines  for  Research  Involving 
Recombinant  DNA  Molecules 
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DEPARTMENT  OF  HEALTH  AND 
HUMAN  SERVICES 

Quidellnee  for  Research  Involving 
Recombinant  DNA  Molecules;  April 
1982 

Table  of  CootenU 
L Scope  of  Ihe  Cuidelinea 
l-A — Puipoee 

l-B— Definition  of  Recombinant  DNA 
Molecule* 

l-C — General  Applicability  (*ee  IV-B) 
1-0— General  Oeflnitiona  (»ee  IV-C) 
n.  Containment 

0- A — Standard  Practice*  and  Training 

1- B— Phy*ical  Containment  Level* 
n-B-l- Pi  Level 

ll-B-l-a — Laboratory  Practice* 

Il-B-l-b— Containment  Equipment 
H-B-1-C — Special  Laboratory  Deaign 
ll-B-2— P2  Level 
I1-B-2-* — Laboratory  Practice* 

O-B-2-b— Containment  Equipment 
U-B-2-C — Special  Laboratory  De*ign 
U-8-3— P3  Level 
U-B-3-a — Laboratory  Practice* 

Il-B-3-b— Containment  Equipment 
D-8-3-C— Special  Laboratory  De*ign 
D B 4 P*  Level 
D'  B 4 a — Laboratory  Practice* 

D -B -4 ' b— Containment  Equipment 

D B 4 c — Special  Laboratory  Denign 

n-C — Shipment 

B-C — Biological  Containment 

D-O-1— Level*  of  Biological  Containment 

D-O-l-a— HVl 

D-O-l-b— HV2 

D-O-2 — Certification  of  Hoat-Vector 
Sy*tem* 

Il-O-2-a — Reeponaibility 
D-O-2-b— Data  To  Be  Submitted  for 
Certification 

ll-O-S— Diatributlon  of  Certified  Hoet- 
Vector* 

01.  Containment  Guideline*  for  Covered 
Experiment* 

Ql-A — Experiment*  That  Require  RAC 
Review  and  NIH  and  IBC  Approval 
Before  Initiabon 

m-B— Experiment*  that  Require  IBC 
Approval  Before  Initiation 
m-^l — Experiment*  U*ing  CDC  Qa**  2. 
Qaa*  3.  Qaaa  4.  or  Qa**  5 Agent*  a* 
Hoat-Vector  Syatem* 

ID-B-2 — Experiment*  in  which  DNA  from 
CDC  Qaa*  2.  Claa*  3.  Qa**  4.  or  Qa**  S 
Agent*  I*  Cloned  in  Nonpathogenic 
Prokaryotic  or  Lower  Eukaryotic  Ho*t- 
Vector  Syatem* 

IU-B-3 — Experiment*  Involving  the  U*e  of 
Infection*  Animal  or  Plant  Viruae*  or 
Defective  Animal  or  Plant  Viruae*  in  the 
Preaence  of  Helper  Viru*  in  Tlaaue 
Culture  Syatem* 

m-B-4 — Recombinant  DNA  Experiment* 
Involving  Whole  Animal*  and  Plant* 
IH-B-5— Experiment*  Involving  More  than 
10  Liter*  of  Culture 
m-C — Experiment*  that  Require  IBC 
Notice  Simultaneoualy  with  Initiation  of 
Experiment* 

m-D— Exempt  Experiment* 
rV.  Rule*  and  Reaponaibilitie* 
tV-A— Policy 


rV-B — General  Applicability 

rV-C — General  Definitions 

IV-D — Responsibilities  of  Ihe  Institution 

IV-D-1 — (General) 

rV-D-2 — Membership  and  Procedures  of 
the  IBC 

lV-D-3 — Functions  of  the  IBC 
IV-D-4 — Biological  Safety  Officer 
IV-D-5— Principal  Investigator 
IV-D-5-a — PI — General 
IV-D-5-b — Submissions  by  Ihe  PI  to  NIH 
fV-D-5-c — Submissions  by  the  PI  to  the 
IBC 

IV-D-5-d — PI  Responsibilities  Prior  to 
Initiating  Research 

IV-D-5-e — PI  Reaponaibilitie*  During  the 
Conduct  of  Ihe  Research 
IV-E — Responsibilities  of  NIH 
IV-E-1 — Director 

IV-E-l-a — General  Responsibilities  of  the 
Director,  NIH 

rV-E-1-b— Specific  Reaponaibilitie*  of  the 
Director,  NIH 

IV-E-2 — Recombinant  DNA  Advisory 
Committee 

IV-E-3 — The  Office  of  Recombinant  DNA 
ArtivIlie* 

IV-E-4 — Other  NIH  Component* 

IV-P — Compliance 

V.  Footnote*  and  Reference* 

VI.  Voluntary  Compliance 
Vl-A — Basic  Policy 
Vl-B— IBC  Approval 

Vl-C— Certification  of  Host-Vector  Syatem. 
Vl-D— Requaata  for  Exemption*  and 
Approvals 

Vl-E— Protection  of  Proprietary  Data 
Appendix  A — Fjiemptions  Under  llI-D-4 
Appendix  B— Qaasification  of 

Microorganisms  on  the  Basis  of  Hazard 
Appendix  C— Exemption*  Under  III-D-5 
Appendix  D — Action*  Taken  Under  the 
Guideline* 

Appendix  E — Certified  Host-Vector  Systems 
Appendix  F — Containment  Conditions  for 
Cloning  of  Gene*  Coding  for  Ihe 
Biosynthesis  of  Toxins  for  Vertebrates 

I.  Scope  of  the  Guidelines 

I-A.  Purpose.  The  purpose  of  these 
Guidelines  is  to  specify  practices  for 
constructing  and  handling  (i) 
recombinant  DNA  molecules  and  (ii) 
organisms  and  viruses  containing 
recombinant  DNA  molecules. 

I-B.  Definition  of  Recombinant  DNA 
Molecules.  In  the  context  of  these 
Guidelines,  recombinant  DNA  molecules 
are  defined  as  either  (i)  molecules  which 
are  constructed  outside  living  cells  by 
joining  natural  or  synthetic  DNA 
segments  to  DNA  molecules  that  can 
replicate  in  a living  cell,  or  (ii)  DNA 
molecules  that  result  from  the 
replication  of  those  described  in  (i) 
above. 

Synthetic  DNA  segments  likely  to 
yield  a potentially  harmful 
polynucleotide  or  polypeptide  (e.g..  a 
toxin  or  a pharmacologically  active 
agent)  shall  be  considered  as  equivalent 
to  their  natural  DNA  counterpart.  If  the 
synthetic  DNA  segment  is  not  expressed 


in  vivo  as  a biologically  active 
polynucleotide  or  polypeptide  product,  it 
is  exempt  from  the  Guidelines. 

I-C.  General  Applicability.  See 
Section  IV-B. 

I-D  General  Definitions.  See  Section 
IV-C. 

II.  Containment 

Effective  biological  safety  programs 
have  been  operative  in  a variety  of 
laboratories  for  many  years. 
Considerable  information,  therefore, 
already  exists  for  the  design  of  physical 
containment  facilities  and  the  selection 
of  laboratory  procedures  applicable  to 
organisms  carrying  recombinant  DNAs 
(6-19).  The  existing  programs  rely  upon 
mechanisms  that,  for  convenience,  can 
be  divided  into  two  categories;  (i)  A set 
of  standard  practices  that  are  generally 
used  in  microbiological  laboratories, 
and  (ii)  special  procedures,  equipment, 
and  laboratory  installations  that  provide 
physical  barriers  which  are  applied  in 
varying  degrees  according  to  the 
estimated  biohazard. 

Experiments  on  recombinant  DNAs. 
by  their  very  nature,  lend  themselves  to 
a third  containment  mechanism — 
namely,  the  application  of  highly 
specific  biological  barriers.  In  fact, 
natural  barriers  do  exist  which  limit 
either  (i)  the  infectlvity  of  a vector,  or 
vehicle,  (plasmid  or  virus)  for  specific 
hosts  or  (ii)  its  dissemination  and 
survival  in  the  environment.  The  vectors 
that  provide  the  means  for  replication  of 
the  recombinant  DNAs  and/or  the  host 
cells  in  which  they  replicate  can  be 
genetically  designed  to  decrease  by 
many  orders  of  magnitude  the 
probability  of  dissemination  of 
recombinant  DNAs  outside  the 
laboratory. 

As  these  three  means  of  containment 
are  complementary,  different  levels  of 
containment  appropriate  for 
experiments  with  different  recombinants 
can  be  established  by  applying  various 
combinations  of  the  physical  and 
biological  barriers  along  with  a constant 
use  of  the  standard  practices.  We 
consider  these  categories  of 
containment  separately  here  in  order 
that  such  combinations  can  be 
conveniently  expressed  in  the 
Guidelines. 

In  constructing  these  Guidelines,  it 
was  necessary  to  define  boundary 
conditions  for  the  different  levels  of 
physical  and  biological  containment  and 
for  the  classes  of  experiments  to  which 
they  apply.  We  recognize  that  these 
definitions  do  not  take  into  acount  all 
existing  and  anticipated  information  on 
special  procedures  that  will  allow 
particular  experiments  to  be  carried  out 
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under  different  conditions  than 
indicated  here  without  affecting  risk. 
Indeed,  we  urge  that  individual 
investigators  devise  simple  and  more 
effective  containment  procedures  and 
that  investigators  and  institutional 
biosafety  committees  recommend 
changes  in  the  Guidelines  to  permit  their 
use. 

II-A.  Standard  Practices  and 
Training.  The  first  principle  of 
containment  is  a strict  adherence  to 
good  microbiological  practices  [6-15]. 
Consequently,  all  personnel  directly  or 
indirectly  involved  in  experiments  on 
recombinant  DNAs  must  receive 
adequate  instruction.  (See  Sections  IV- 
D-I-e  and  IV-D-5-d.)  This  shall,  as  a 
minimum,  include  instructions  in  aseptic 
techniques  and  in  the  biology  of  the 
organisms  used  in  the  experiments,  so 
that  the  potential  biohazards  can  be 
understood  and  appreciated. 

Any  research  group  working  with 
agents  with  a known  or  potential 
biohazard  shall  have  an  emergency  plan 
which  describes  the  procedures  to  be 
followed  if  an  accident  contaminates 
personnel  or  the  environment.  The 
principal  investigator  must  ensure  that 
everyone  in  the  laboratory  is  familiar 
with  both  the  potential  hazards  of  the 
work  and  the  emergency  plan.  (See 
Sections  rV-D-3-d  and  IV-D-5-e.)  If  a 
research  group  is  working  with  a known 
pathogen  where  there  is  an  effective 
vaccine  it  should  be  made  available  to 
all  workers.  Where  serological 
monitoring  is  clearly  appropriate  it  shall 
be  provided.  (See  Section  IV-D-l-f.) 

II-B.  Physical  Containment  Levels. 

The  objective  of  physical  containment  is 
to  confine  organisms  containing 
recombinant  DNA  molecules,  and  thus 
to  reduce  the  potential  for  exposure  of 
the  laboratory  worker,  persons  outside 
of  the  laboratory,  and  the  environment 
to  organisms  containing  recombinant 
DNA  molecules.  Physical  containment  is 
achieved  through  the  use  of  laboratory 
practices,  containment  equipment,  and 
special  laboratory  design.  Emphasis  is 
placed  on  primary  means  of  physical 
containment  which  are  provided  by 
laboratory  practices  and  containment 
equipment.  Special  laboratory  design 
provides  a secondary  means  of 
protection  against  the  accidental  release 
of  organisms  outside  the  laboratory  or  to 
the  environment.  Special  laboratory 
design  is  used  primarily  in  facilities  in 
which  experiments  of  moderate  to  high 
potential  hazards  are  performed. 

Combinations  of  laboratory  practices, 
containment  equipment,  and  special 
laboratory  design  can  be  made  to 
achieve  different  levels  of  physical 
containment  Four  levels  of  physical 
containment,  which  are  designated  as 


Pi,  P2,  P3,  and  P4,  are  described.  It 
should  be  emphasized  that  the 
descriptions  and  assignments  of 
physical  containment  detailed  below  are 
based  on  existing  approaches  to 
containment  of  pathogenic  organisms. 
For  example,  the  “Classification  of 
Etiologic  Agents  on  the  Basis  of 
Hazard,"  [7]  prepared  by  the  Centers  for 
Disease  Control,  describes  four  general 
levels  yvhich  roughly  correspond  to  our 
descriptions  for  Pi,  P2,  P3,  and  P4;  and 
the  National  Cancer  Institute  describes 
three  levels  for  research  on  oncogenic 
viruses  which  roughly  correspond  to  our 
P2,  P3,  and  P4  levels.  (8] 

It  is  recognized  that  several  different 
combinations  of  laboratory  practices, 
containment  equipment,  and  special 
laboratory  design  may  be  appropriate 
for  containment  of  specific  research 
activities.  The  Guidelines,  therefore, 
allow  alternative  selections  of  primary 
containment  equipment  within  facilities 
that  have  been  designed  to  provide  P3 
and  P4  levels  of  physical  containment. 
The  selection  of  alternative  methods  of 
primary  containment  is  ^dependent, 
however,  on  the  level  of  biological 
containment  provided  by  the  host-vector 
system  used  in  the  experiment. 
Consideration  will  also  be  given  by  the 
Director,  NIH,  with  the  advice  of  the 
Recombinant  DNA  Advisory  Committee 
to  other  combinations  which  achieve  an 
equivalent  level  of  containment.  (See 
Section  IV-E-l-b-(2)-(b).) 

W-D-l.  PI  Level. 

II-B-l-a.  Laboratory  Practices. 

II-B-l-a-(l).  Laboratory  doors  shall 
be  kept  closed  while  experiments  are  in 
progress. 

II-B-l-a-(2).  Work  surfaces  shall  be 
decontaminated  daily,  and  immediately 
following  spills  of  organisms  containing 
recombinant  DNA  molecules. 

II-B-l-a-(3).  All  biological  wastes 
shall  be  decontaminated  before 
disposal.  Other  contaminated  materials, 
such  as  glassware,  animal  cages,  and 
laboratory  equipment,  shall  be 
decontaminated  before  washing,  reuse, 
or  disposal. 

II-l^l-a-(4).  Mechanical  pipetting 
devices  be  used;  pipetting  by  mouth  is 
prohibited. 

II-B-l-a-(5).  Eating,  drinking, 
smoking,  and  storage  of  foods  are  not 
permitted  in  the  laboratory  area  in 
which  recombinant  DNA  materiails  are 
handled. 

lI-B-l-a-(6).  Persons  shall  wash  their 
hands  after  handling  organisms 
containing  recombinant  DNA  molecules 
and  when  they  leave  the  laboratory. 

II-B-l-a-(7).  Care  shall  be  taken  in 
the  conduct  of  all  procedures  to 
minimize  the  creation  of  aerosols. 


Il-B-l-a-(8).  Contaminated  materials 
that  are  to  be  decontaminated  at  a site 
away  from  the  laboratory  shall  be 
placed  in  a durable  leak-proof  container, 
which  is  closed  before  removal  from  the 
laboratory. 

lI-B-l-a-(9].  An  insect  and  rodent 
control  program  shall  be  instituted. 

II-B-l-a-(lO).  The  use  of  laboratory 
gowns,  coats,  or  uniforms  is 
discretionary  with  the  laboratory 
supervisor. 

II-B-l-a-(ll).  Use  of  the  hypodermic 
needle  and  syringe  shall  be  avoided 
when  alternative  methods  are  available. 

II-B-l-a-(12).  The  laboratory  shall  be 
kept  neat  and  clean. 

II-B-l-b.  Containment  Equipment. 
Special  containment  equipment  is  not 
required  at  the  Pi  level. 

Il-B-l-c.  Special  Laboratory  Design. 
Special  laboratory  design  is  not  required 
at  the  Pi  level. 

Il-B-2.  P2  Level. 

II-B-2-a.  Laboratory  Practices. 

lI-B-2-a-(l).  Laboratory  doors  shall 
be  kept  closed  while  experiments  are  in 
progress. 

II-B-2-a-(2).  Work  surfaces  shall  be 
decontaminated  daily,  and  immediately 
following  spills  of  organisms  containing 
recombinant  DNA  molecules. 

II-B-2-a-(3).  All  laboratory  wastes 
shall  be  steam-sterilized  (autoclaved) 
before  disposal.  Other  contaminated 
materials  such  as  glassware,  animal 
cages,  laboratory  equipment,  and 
radioactive  wastes  shall  be 
decontaminated  by  a means 
demonstrated  to  be  effective  before 
washing,  reuse,  or  disposal. 

II-B-2-a-(4).  Mechanical  pipetting 
devices  shall  be  used;  pipetting  by 
mouth  is  prohibited. 

II-B-2-a-(5).  Eating,  drinking, 
smoking,  and  storage  of  food  are  not 
permitted  in  the  laboratory  area  in 
which  recombinant  DNA  materials  are 
handled. 

II-B-2-a-(6).  Persons  shall  wash  their 
hands  after  handling  organisms 
containing  recombinant  DNA  molecules 
and  when  they  leave  the  laboratory. 

II-B-2-a-(7)  Care  shall  be  exercised 
to  minimize  the  creation  of  aerosols.  For 
example,  manipulations  such  as 
inserting  a hot  inoculation  loop  or 
needle  into  a culture,  flaming  an 
inoculating  loop  or  needle  so  that  it 
splatters,  and  forceful  ejection  of  fluids 
from  pipettes  or  syringes  shall  be 
avoided. 

II-B-2-a-(8).  Contaminated  materials 
that  are  to  be  steam  sterilized 
(autoclaved]  or  decontaminated  at  a site 
away  from  the  laboratory  shall  be 
placed  in  a durable  leak-proof  container, 
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which  is  closed  before  removal  from  the 
laboratory. 

ll-B-2-a-{9).  Only  persons  who  have 
been  advised  of  the  nature  of  the 
research  being  conducted  shall  enter  the 
laboratory. 

Il-B-2-a-{10).  The  universal 
biohazard  sign  shall  be  posted  on  all 
laboratory  access  doors  when 
experiments  requiring  P2  containment 
are  in  process.  Freezers  and 
refrigerators  or  other  units  used  to  store 
organisms  containing  recombinant  DNA 
molecules  shall  also  be  posted  with  the 
universal  biohazard  sign. 

n-B-2-a-{ll).  An  insect  and  rodent 
control  programs  shall  be  instituted. 

n-B-2-a-(12).  The  use  of  laboratory 
gowns,  coats,  or  uniforms  is  required. 
Laboratory  clothing  shall  not  be  worn  to 
the  lunch  room  or  outside  of  the  building 
in  which  the  laboratory  is  located. 

n-B-2-a-(13).  Animals  not  related  to 
the  experiment  shall  not  be  permitted  in 
the  laboratory. 

H-B-2-a-(14).  Use  of  the  hypodermic 
needle  and  syringe  shall  be  avoided 
when  alternative  methods  are  available. 

D-B-2-a-{15).  The  laboratory  shall  be 
kept  neat  and  clean. 

D-B-2-a-{16).  Experiments  of  lesser 
biohazard  potential  can  be  carried  out 
concurrently  in  carefully  demarcated 
areas  of  the  same  laboratory. 

U-B-2-b.  Containment  Equipment 
Biological  safety  cabinets  (20)  shall.be 
used  to  contain  aerosol-producing 
equipment,  such  as  blender,  lyophilizers. 
sonicators.  and  centrifuges,  when  used 
to  process  organisms  containing 
recombinant  DNA  molecules,  except 
where  equipment  design  provides  for 
containment  of  the  potential  aerosol.  For 
example,  a centrifuge  may  be  operated 
In  the  open  if  a sealed  head  or  safety 
centrifuge  cups  are  used. 

D-B-2-C.  Special  Laboratory  Design. 
An  autoclave  for  sterilization  of  wastes 
and  contaminated  materials  shall  be 
available  in  the  same  building  in  which 
organisms  containing  recombinant  DNA 
molecules  are  used. 

n-B-3.  P3  Uvel. 

D-B-3-a.  Laboratory  Practices. 

U-B-3-a-{l).  Laboratory  doors  shall 
be  kept  closed  while  experiments  are  in 
progress. 

U-B-3-a-{2).  Work  surfaces  shall  be 
decontaminated  following  the 
completion  of  the  experimental  activity, 
and  immediately  following  spills  of 
organisms  containing  recombinant  DNA 
molecules. 

n~B-3-a-{3).  All  laboratory  wastes  be 
steam-sterilized  (autoclaved)  before 
disposal.  Other  contaminated  materials, 
such  as  glassware,  animal  cages, 
laboratory  equipment,  and  radioactive 
wastes,  shall  be  decontaminated  by  a 


method  demonstrated  to  be  effective 
before  washing,  reuse,  or  disposal. 

lI-B-3-a-{4).  Mechanical  pipetting 
devices  shall  be  used;  pipetting  by 
mouth  is  prohibited. 

Il-B-3-a-{5).  Eating,  drinking, 
smoking,  and  storage  of  food  are  not 
permitted  in  the  laboratory  area  in 
which  recombinant  DNA  materials  are 
handled. 

Il-B-3-a-(6).  Persons  shall  wash  their 
hands  after  handling  organisms 
containing  recombinant  DNA  molecules 
and  when  they  leave  the  laboratory. 

Il-B-3-a-(7).  Care  shall  be  exercised 
to  minimize  the  creation  of  aerosols.  For 
example,  manipulations  such  as 
inserting  a hot  inoculating  loop  or 
needle  into  a culture,  flaming  an 
inoculation  loop  or  needle  so  that  it 
splatters,  and  forceful  ejection  of  fluids 
from  pipettes  or  syringes  shall  be 
avoided. 

II-B-3-a-(8).  Contaminated  materials 
that  are  to  be  steam-sterilized 
(autoclaved)  or  decontaminated  at  a site 
away  from  the  laboratory  shall  be 
placed  in  a durable  leak-proof  container, 
which  is  closed  before  removal  from  the 
laboratory. 

II-B-3-a-(9).  Entry  Into  laboratory 
shall  be  through  a controlled  access 
area.  Only  persons  who  have  been 
advised  of  the  nature  of  the  research 
being  conducted  shall  enter  the 
controlled  access  area.  Only  persons 
required  on  the  basis  of  program  or 
support  needs  shall  be  authorized  to 
enter  the  laboratory.  Such  persons  shall 
be  advised  of  the  nature  of  the  research 
being  conducted  before  entry,  and  shall 
comply  with  all  required  entry  and  exit 
procedures. 

Il-B-3-a-(10).  Persons  under  16  years 
of  age  shall  not  enter  the  laboratory. 

II-B-3-a-(ll).  The  universal 
biohazard  sign  shall  be  posted  on  the 
controlled  access  area  door  and  on  all 
labortory  doors  when  experiments 
requiring  P3-level  containment  are  in 
progress.  Freezers  and  refrigerators  or 
other  units  used  to  store  organisms 
containing  recombinant  DNA  molecules 
shall  also  be  posted  with  the  universal 
biohazard  sign. 

Il-B-3-a-(12).  An  insect  and  rodent 
control  program  shall  be  instituted. 

U-B-3-a-{13).  Laboratory  clothing  that 
protects  street  clothing  (e  g.,  long-sleeve 
solid-front  or  wrap-around  gowns,  no- 
button or  slipover  jackets)  shall  be  worn 
in  the  laboratory.  Front-button 
laboratory  coats  are  unsuitable. 
Laboratory  clothing  shall  not  be  worn 
outside  the  laboratory  and  shall  be 
decontaminated  before  it  is  sent  to  the 
laundry. 

II-&^a-(14).  Raincoats,  overcoats, 
topcoats,  coats,  hats.  caps,  and  such 


street  outer-wear  shall  not  be  kept  in  the 
laboratory. 

lI-B-3-a-(15).  Gloves  shall  be  worn 
when  handling  materials  requiring  P3 
containment.  They  shall  be  removed 
aseptically  immediately  after  the 
handling  procedure  and 
decontaminated. 

Il-B-3-a-(16).  Animals  and  plants  are 
not  related  to  the  experiment  shall  not 
be  permitted  in  the  laboratory. 

II-B-3-a-(17).  Vacuum  outlets  shall  be 
protected  by  filter  and  liquid 
disinfectant  traps. 

II-B-3-a-(18).  Use  of  hypodermic 
needle  and  syringe  shall  be  avoided 
when  alternative  methods  are  available. 

II-B-3-a-(19).  The  laboratory  shall  be 
kept  neat  and  clean. 

Il-B-3-a-(20).  If  experiments 
involving  other  organisms  which  require 
lower  levels  of  containment  are  to  be 
conducted  in  the  same  laboratory 
concurrently  with  experiments  requiring 
P3-leveI  physical  containment,  they 
shall  be  conducted  in  accordance  with 
all  P3-level  laboratory  practices. 

U-B-3-b.  Containment  Equipment 

II-B-3-b-(l).  Biological  safety 
cabinets  [20]  shall  be  used  for  all 
equipment  and  manipulations  that 
produce  aerosols— e.g.,  pipetting, 
dilutions,  transfer  operations,  plating, 
flaming,  grinding,  blending,  drying 
sonicating,  shaking,  centrifuging — where 
these  procedures  involve  organisms 
containing  recombinant  DNA  molecules, 
except  where  equipment  design 
provides  for  containment  of  the 
potential  aerosol. 

II-B-3-b-{2).  Laboratory  animals  held 
in  a P3  area  shall  be  housed  in  partial- 
containment  caging  systems,  such  as 
Horsfall  units  (19A],  open  cages  placed 
in  ventilated  enclosures,  solid-wall  and 
-bottom  cages  covered  by  filter  bonnets, 
or  solid-wall  and  -bottom  cages  placed 
on  holding  racks  equipped  with 
ultraviolet  radiation  lamps  and 
reflectors. 

(Note. — Conventional  caging  systems  may 
be  used,  provided  that  ail  personnel  wear 
appropriate  personal  protective  devices. 

These  shall  include,  at  a minimum,  wrap- 
around gowns,  head  covers,  gloves,  shoe 
covers,  and  respirators.  All  personnel  shall 
shower  on  exit  from  areas  where  these 
devices  are  required.) 

Il-B-3-b-(3).  Alternative  Selection  of 
Containment  Equipment  Experimental 
procedures  involving  a host-vector 
system  that  provides  a one-step  higher 
level  of  biological  containment  than  that 
specified  can  be  conducted  in  the  P3 
laboratory  using  containment  equipment 
specified  for  the  P2  level  of  physical 
containment.  Experimental  procedures 
involving  a host-vector  system  that 
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provides  a one-step  lower  level  of 
bilogical  containment  than  that 
specified  can  be  conducted  in  the  P3 
laboratory  using  containment  equipment 


II-B-3-C.  Special  Laboratory  Design. 

II-B-3-c-(l).  The  laboratory  shall  be 
separated  by  a controlled  access  area 
from  areas  that  are  open  to  unrestricted 
traffic  flow.  A controlled  access  area  is 
an  anteroom,  a change  room,  an  air  lock 
or  any  other  double-door  arrangement 
that  separates  the  laboratory  from  areas 
open  to  unrestricted  traffic  flow. 

II-B-3-c-(2).  The  surfaces  of  walls, 
floors,  and  ceilings  shall  be  readibly 
cleanible.  Penetrations  through  these 
surfaces  shall  be  sealed  or  capable  of 
being  sealed  to  facilitate  space 
decontamination. 

II-B-3-c-(3).  A foot-,  elbow-,  or 
automatically-operated  hand-washing 
facility  shall  be  provided  near  each 
primary  laboratory  exit  area. 

II-B-3-c-(4).  Windows  in  the 
laboratory  shall  be  sealed. 

II-B-3-c-(5).  An  autoclave  for 
sterilization  of  wastes  and  contaminated 
materials  shall  be  available  in  the  same 
building  (and  preferably  within  the 
controlled  laboratory  area)  in  which 
organisms  containing  recombitant  DNA 
molecules  are  used. 

II-B-3-c-(6).  The  laboratory  shall 
have  a ventilation  system  that  is 
capable  of  controlling  air  movement. 

The  movement  of  air  shall  be  from  areas 
of  lower  contamination  potential  to 
areas  of  higher  contamination  potential 
(i.e.,  from  the  controlled  access  area  to 
the  laboratory  area).  If  the  ventilation 
system  provides  positive  pressure 
supply  air,  the  system  shall  operate  in  a 
manner  that  prevents  the  reversal  of  the 
direction  of  air  movement  or  shall  be 
equipped  with  an  alarm  that  would  be 
actuated  in  the  event  that  reversal  in  the 
direction  of  air  movement  were  to  occur. 
The  exhaust  air  from  the  laboratory  area 
shall  not  be  recirculated  to  other  areas 
of  the  building  unless  the  exhaust  air  is 
filtered  by  HEPA  filters  or  equivalent. 
The  exhaust  air  from  the  laboratory  area 
can  be  discharged  to  the  outdoors 
without  filtration  or  other  means  for 


specified  for  the  P4  level  of  physical 
containment.  Alternative  combinations 
of  containment  safeguards  are  shown  in 
Table  I. 


effectively  reducing  an  accidental 
aerosol  burden  provided  that  I can  be 
dispersed  clear  of  occupied  buildings 
and  air  intakes. 

II-B-3-c-(7).  The  treated  exhaust-air 
from  Class  I and  Class  II  biological 
safety  cabinets  [20]  may  be  discharged 
either  to  the  laboratory  or  to  the 
outdoors.  The  treated  exhaust-air  from  a 
Class  III  cabinet  shall  be  discharged 
directly  to  the  outdoors.  If  the  treated 
exhaust-air  from  these  cabinets  is  to  be 
discharged  to  the  outdoors  through  a 
building  exhaust  air  system,  it  shall  be 
connected  to  this  system  so  as  to  avoid 
any  interference  with  the  air  balance  of 
the  cabinet  and  the  building  ventilation 
system. 

II-B-4-4.  P4  Level. 

II-B-4-a.  Laboratory  Practices. 

II-B-4-a-(l).  Laboratory  doors  shall 
be  kept  closed  while  experiments  are  in 
progress. 

II-B-4-a-{2).  Work  surfaces  shall  be 
decontaminated  following  the 
completion  of  the  experimental  activity 
and  immediately  following  spills  of 
organisms  containing  recombinant  DNA 
molecules. 

II-B-4-a-(3).  All  laboratory  wastes 
shall  be  steam-sterilized  (autoclaved) 
before  disposal.  Other  contaminated 
materials  such  as  glassware,  animal 
cages,  laboratory  equipment,  and 
radioactive  wastes  shall  be 
decontaminated  by  a method 
demonstrated  to  be  effective  before 
washing,  reuse,  or  disposal. 

n-B-4-a-(4).  Mechanical  pipetting 
devices  shall  lie  used;  pipetting  by 
mouth  is  prohibited. 

II-B-4-a-(5).  Eating,  drinking, 
smoking,  and  storage  of  food  are  not 
permitted  in  the  P4  facility. 

II-B-4-a-(6).  Persons  shall  wash  their 
hands  after  handling  organisms 
containing  recombinant  DNA  molecules 
and  when  they  leave  the  laboratory. 

lI-B-4-a-(7).  Care  shall  be  exercised 
to  minimize  the  creation  of  aerosals.  For 


example,  manipulations  such  as 
inserting  a hot  inoculating  loop  or 
needle  into  a culture,  flaming  an 
inoculation  loop  or  needle  so  that  it 
splatters,  and  forceful  ejection  of  fluids 
from  pipettes  or  syringes  shall  be 
avoided. 

II-B-4-a-(8).  Biological  materials  to 
be  removed  from  the  P4  facility  in  a 
viable  or  intact  state  shall  be 
transferred  to  a nonbreakable  sealed 
container,  which  is  then  removed  from 
the  P4  facility  through  a pass-through 
disinfectant  dunk  tank  or  fumigation 
chamber. 

II-B-4-a-{9).  No  materials,  except  for 
biological  materials  that  are  to  remain  in 
a viable  or  intact  state,  shall  be  steam 
sterilized  in  the  double-door  autoclave 
of  the  P4  facility.  Other  materials  which 
may  be  damaged  by  temperature  or 
steam  shall  be  removed  from  the  P4 
facility  unless  they  have  been  steam- 
sterilized  (autoclaved)  or 
decontaminated  by  a means 
demonstrated  to  be  effectve  as  they 
pass  out  of  the  P4  facility.  All  wastes 
and  other  materials  as  well  as 
equipment  not  damaged  by  high 
temperature  or  steam  shall  be  removed 
from  the  P4  facility  through  a pass- 
through fumigation  chamber. 

II_B-4-a-(10).  Materials  within  the 
Class  III  cabinets  shall  be  removed  from 
the  cabinet  system  only  after  being 
steam-sterilized  in  an  attached  double- 
door autoclave  or  after  being  contained 
in  a nonbreakable  sealed  container, 
which  is  then  passed  through  a 
disinfectant  dunk  tank  or  a fumigation 
chamber. 

II-B-4-a-(ll).  Only  persons  whose 
entry  into  the  P4  facility  is  required  to 
meet  program  of  support  needs  shall  be 
authorized  to  enter.  Before  entering, 
such  persons  shall  be  advised  of  the 
nature  of  the  research  being  conducted 
and  shall  be  instructed  as  to  the 
appropriate  safeguards  to  ensure  their 
safety.  They  shall  comply  with 
instructions  and  all  other  required 
procedures. 

n-B-4-a-(12).  Persons  under  18  years 
of  age  shall  not  enter  the  P4  facility. 

II-B-4-a-(13).  Personnel  shall  enter 
into  and  exit  from  the  P4  facility  only 
through  the  clothing  and  shower  rooms. 
Personnel  shall  shower  at  each  egress 
from  the  P4  facility.  Air  locks  shall  not 
be  used  for  personnel  entry  or  exit 
except  for  emergencies. 

II-B-4-a-(14).  Street  clothing  shall  be 
removed  in  the  outer  side  of  the 
clothing-change  area  and  kept  there. 
Complete  laboratory  clothing,  including 
undergarments,  head  cover,  shoes,  and 
either  pants  and  shirts  or  jmnpsuits, 
shall  be  used  by  all  persons  who  enter 


Table  I— Combinations  of  Containment  Safeguards 


Classilicallon  of  experiment 

Alternative  combinations  of  physical  and  biological  containment 

Physical 

containment 

Biological  ‘ 
containment 

Physical  Containment 

Biological 

containment 

Laboratory  design 
specified  for— 

Uboratory  practices 
specified  tor— 

Containment 
equipment  specified 
for— 

P3 

HV2 

P3 

P3 

P3 

HV2. 

P3 

HV2  

P3 

P3 

P4 

HV1. 

P3 

HV1  

P3 

P3 

P3 

HV1. 

P3 

HV1 

P3 

P3 

P2 

HV2. 

* See  section  ll-O  for  description  of  biological  containment. 
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the  P4  facility.  Upon  exit,  personnel 
shall  store  this  clothing  in  lockers 
provided  for  this  purpose  or  discard  it 
into  collection  hampers  before  entering 
the  shower  area. 

Il-B-4-a-{15).  The  universal 
biohazard  sign  is  required  on  the  P4 
facility  access  doors  and  on  all  interior 
doors  to  individual  laboratory  rooms 
where  experiments  are  conducted.  The 
sign  shall  also  be  posted  on  freezers, 
refrigerators,  or  other  units  used  to  store 
organisms  containing  recombinant  DNA 
molecules. 

11-B  4 a-(16).  An  insect  and  rodent 
control  program  shall  be  instituted. 

U-B  4 a-^17).  Aniipals  and  plants  not 
related  to  the  experiment  shall  not  be 
permitted  Th  the  laboratory  in  which  the 
experiment  is  being  conducted. 

U-B  4 q-{18).  Vacuum  outlets  shall  be 
protected  by  filter  and  liquid 
disinfectant  traps. 

II-B-4-a-(19).  Use  of  the  hypodermic 
needle  and  syringe  shall  be  avoided 
when  alternate  methods  are  available. 

II-B-4-a-(20).  The  laboratory  shall  be 
kept  neat  and  clean. 

n-B-4-a-{21).  If  experiments 
involving  other  organisms  which  require 
lower  levels  of  containment  are  to  be 
conducted  in  the  P4  facility  concurrently 
with  experiments  requiring  P4-level 
containment,  they  shall  be  conducted  in 
accordance  with  all  P4-level  laboratory 
practices  specified  in  this  section. 

n-B-4-b.  Containment  Equipment. 

II-B-4-b-{l).  Experimental  procedures 
involving  organisms  that  require  P4- 
level  physical  containment  shall  be 
conducted  either  in  (i)  a Class  III  cabinet 
system  or  in  (ii)  Class  I or  Class  U 
cabinets  that  are  located  in  a specially 
designed  area  in  which  ail  personnel  are 
required  to  wear  one-piece  positive- 
pressure  isolation  suits. 

U-B-4-b-{2).  Laboratory  animals 
involved  in  experiments  requiring  P4- 
level  physical  containment  shall  be 
housed  either  in  cages  contained  in 
Class  III  cabinets  or  in  partial 
containment  caging  systems  (such  as 
Horsfall  units[19A],  open  cages  placed 
in  ventilated  enclosures,  or  solid-wall 
and 

-bottom  cages  covered  by  filter  bonnets, 
or  solid-wall  and  -bottom  cages  placed 
on  holding  racks  equipped  with 
ultraviolet  irradiation  lamps  and 
reflectors)  that  are  located  in  a specially 
designed  area  in  which  all  personnel  are 
I required  to  wear  one-piece  positive- 
I pressure  suits. 

n-B-4-b-(3).  Alternative  Selection  of 
I Containment  Equipment 

Experimental  procedures  involving  a 
host-vector  system  that  provides  a one- 
step  higher  level  of  biological 
containment  than  that  specified  can  be 


conducted  in  the  P4  facility  using 
containment  equipment  requirements 
specified  for  the  K level  of  physical 


II-B-4-C.  Special  Laboratory  Design. 

U-B-4-c-(l).  The  laboratory  shall  be 
located  in  a restricted-access  facility 
which  is  either  a separate  building  or  a 
clearly  demarcated  and  isolated  zone 
within  a building.  Clothing-change  areas 
and  shower  rooms  shall  be  provided  for 
personnel  entry  and  egress.  These  rooms 
shall  be  arranged  so  that  personnel 
leave  through  the  shower  area  to  the 
change  room.  A double-door  ventilated 
vestibule  or  ultraviolet  air  lock  shall  be 
provided  for  passage  of  materials, 
supplies,  and  equipment  which  are  not 
brought  into  the  P4  facility  through  the 
change  room  area. 

Il-B-4-c-{2).  Walls,  floors,  and 
ceilings  of  the  P4  facility  are  constructed 
to  form  an  internal  shell  which  readily 
allows  vapor-phase  decontamination 
and  is  animal-  and  insect-proof.  All 
penetrations  through  these  structures 
and  surfaces  are  sealed.  (The  integrity 
of  the  walls,  floors,  ceilings,  and 
penetration  seals  should  ensure 
adequate  containment  of  a vapor-phase 
decontaminant  under  static  pressure 
conditions.  This  requirement  does  not 
imply  that  these  surfaces  must  be 
airti^t.) 

Il-B-4-c-(3).  A foot-,  elbow-,  or 
automatically-operated  handwashing 
facility  shall  be  provided  near  the  door 
within  each  laboratory  in  which 
experiments  involving  recombinant 
DNA  are  conducted  in  openface 
biological  safety  cabinets. 

Il-B-4-c-{4).  Central  vacuum  systems 
are  permitted.  The  system,  if  prorided, 
shall  not  serve  areas  outside  the  P4 
facility.  The  vacuum  system  shall 
include  in-line  HEPA  filters  near  each 
use  point  or  service  cock.  The  filters 
shall  be  installed  so  as  to  permit  in- 
place  decontamination  and  replacement. 
Water  supply,  liquid  and  gaseous 
services  provided  to  the  P4  facility  shall 
be  protected  by  devices  that  prevent 
backflow. 

II-B-4-c-{5).  Drinking  water  fountains 
shall  not  be  installed  in  labortory  or 


containment.  Alternative  combinations 
of  containment  safeguards  are  shown  in 
Table  II. 


animhi  rooms  of  the  P4  facility.  Foot- 
operated  water  fountains  are  permitted 
in  the  corridors  of  the  P4  facility.  The 
water  service  provided  to  such  fountains 
shall  be  protected  from  the  water 
services  to  the  laboratory  areas  of  the 
P4  facility. 

II-B-4-c-{6).  Laboratory  doors  shall 
be  self-closing. 

ll-B-4-c-(7).  A double-door  autoclave 
shall  be  provided  for  sterilization  of 
material  passing  out  of  the  P4  facility. 
The  autoclave  doors  shall  be  interlocked 
so  that  both  doors  will  not  be  open  at 
the  same  time. 

II-B-4-c-(8).  A pass-through  dunk 
tank  or  fumigation  chamber  shall  be 
provided  for  removal  from  the  P4  facility 
of  materials  and  equipment  that  cannot 
be  heat-sterilized. 

II-B-4-c-{9).  All  liquid  effluents  from 
the  P4  facility  shall  be  collected  and 
decontaminated  before  disposal.  Liquid 
effluents  from  biological  safety  cabinets 
and  laboratory  sinks  shall  be  sterilized 
by  heat.  Liquid  effluents  from  the 
shower  and  hand  washing  facilities  may 
be  activited  by  chemical  treatment. 
HEPA  niters  shall  be  installed  in  all 
vents  from  effluent  drains. 

II-B-4-c-(10).  An  individual  supply 
and  exhaust-air  ventiliation  system  shall 
be  provided.  The  system  shall  maintain 
pressure  differentials  and  directional  air 
flow  as  required  to  ensure  inHow  from 
areas  outside  the  facility  toward  areas 
of  highest  potential  risk  within  the 
facility.  The  system  shall  be  designed  to 
prevent  the  reversal  of  air  flow.  The 
system  shall  sound  an  alarm  in  the 
event  of  system  malfunction. 

Il-B-4-c-(ll).  Air  within  individual 
laboratories  of  the  P4  facility  may  be 
recirculated  if  HEPA  filtered. 

II-B-4-c-(12).  The  exhaust  air  from 
the  P4  facility  shall  be  HEPA  Altered 
and  discharged  to  the  outdoors  so  that  it 
is  dispersed  clear  of  occupied  buildings 
and  air  intakes.  The  filter  chambers 
shall  be  designed  to  allow  in  situ 
decontamination  before  removal  and  to 


Table  II— Combinations  Of  Containment  Safeguards 
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facilitate  certification  testing  after 
replacement. 

Il-3-4-c-(13).  The  treated  exhaust-air 
from  Class  I and  Class  II  biological 
safety  cabinets[20]  may  be  discharged 
directly  to  the  labaratory  room 
environment  or  to  the  outdoors.  The 
treated  exhaust-air  from  Class  III 
cabinets  shall  be  discharged  to  the 
outdoors.  If  the  treated  e^diaust-air  from 
these  cabinets  is  to  be  discharged  to  the 
outdoors  through  the  P4  facility  exhaust 
air  system,  it  shall  be  connected  to  this 
system  so  as  to  avoid  any  interference 
with  the  air  balance  of  the  cabinets  or 
the  facility  exhaust  air  system. 

II-B-4-c-(14).  As  noted  in  Section  II- 
B-4-b-(l),  the  P4  facility  may  contain 
specially  designed  areas  in  which  all 
personnel  are  required  to  wear  one- 
piece  positive-pressure  isolation  suits. 
Such  areas  shall  be  airtight.  The 
exhaust-air  from  the  suit  area  shall  be 
filtered  by  two  sets  of  HEPA  Hlters 
installed  in  series,  and  a duplicate 
filtration  unit  and  exhaust  fan  shall  be 
provided.  The  air  pressure  within  the 
suit  area  shall  be  less  than  that  in  any 
adjacent  area.  An  emergency  lighting 
system,  communication  systems,  and 
power  source  shall  be  provided.  A 
double-door  autoclave  shall  be  provided 
for  sterilization  of  all  waste  materials  to 
be  removed  from  the  suit  area. 

Personnel  who  enter  this  area  shall 
wear  a one-piece  positive-pressure  suit 
that  is  ventilated  by  a life-support 
system.  The  life-support  system  shall  be 
provided  with  alarms  and  emergency 
backup  air.  Entry  to  this  area  is  through 
an  airlock  fitted  with  airtight  doors.  A 
chemical  shower  area  shall  be  provided 
to  decontaminate  the  surfaces  of  the 
suite  before  removal. 

II-C.  Shipment.  Recombinant  DNA 
molecules  contained  in  an  organism  or 
virus  shall  be  shipped  only  as  an 
etiologic  agent  under  requirements  of 
the  U.S.  Public  Health  Service,  and  the 
U.S.  Department  of  Transportation 
(Section  72.3,  Part  72,  Title  42,  and 
Sections  173.386-.388,  Part  173,  Title  49 
U.S.  Code  of  Federal  Regulations  (CFR)) 
as  specified  below: 

II-C-1.  Recombinant  DNA  molecules 
contained  in  an  organism  or  virus 
reguiring  PI,  P2,  or  P3  physical 
containment,  when  offered  for 
transportation  or  transported,  are 
subject  to  all  requirements  of  Section 
72.3(aHe),  Part  72,  Title  42  CFR,  and 
Sections  173.386-.388,  Part  173,  Title  49 
CFR. 

II-C-2.  Recombinant  DNA  molecules 
contained  in  an  organism  or  virus 
requiring  P4  physical  containment,  when 
offered  for  transportation  or 
transported,  are  subject  to  the 
requirements  listed  above  under  II-C-1 


and  are  also  subject  to  Section  72.3(f), 
Part  72,  Title  42  CFR. 

II-C-3.  Additional  information  on 
packaging  and  shipment  is  given  in  the 
"Laboratory  Safety  Monograph — A 
Supplement  to  the  NIH  Guidelines  for 
Recombinant  DNA  Research." 

II-D.  Biological  Containment. 

II-D-1.  Levels  of  Biological 
Containment.  In  consideration  of 
biological  containment,  the  vector 
(plasmid,  organelle,  or  virus]  for  the 
recombinant  DNA  and  the  host 
(bacterial,  plant,  or  animal  cell)  in  which 
the  vector  is  propagated  in  the 
laboratory  will  be  considered  together. 
Any  combination  of  vector  and  host 
which  is  to  provide  biological 
containment  must  be  chosen  or 
constructed  so  that  the  following  types 
of  "escape"  are  minimized:  (i)  Survival 
of  the  vector  iii  its  host  outside  the 
laboratory  and  (ii)  transmission  of  the 
vector  from  the  propagation  host  to 
other  nonlaboratory  hosts. 

The  following  levels  of  biological 
containment  (HV,  or //ost- Sector, 
systems)  for  prokaryotes  will  be 
established;  speciHc  criteria  will  depend 
on  the  organisms  to  be  used. 

II-D-l-a.  HVl.  A host-vector  system 
which  provides  a moderate  level  of 
containment.  Specific  systems: 

II-D-l-a-(l).  EKl.  The  host  is  always 
E.  coli  K-12  or  a derivative  thereof,  and 
the  vectors  include  nonconjugative 
plasmids  (e.g.,  pSClOl,  ColM,  or 
derivatives  thereof  [21-27])  and  variants 
of  bacteriophage,  such  as  lambda  [28- 
33].  The  E.  coli  K-12  hosts  shall  not 
contain  conjugation-proficient  plasmids, 
whether  antonamous  or  integrated,  or 
generalized  transducing  phages. 

II-D-l-a-(2).  Other  Prokaryotes. 

Hosts  and  vectors  shall  be,  at  a 
minimum,  comparable  in  containment  to 
E.  coli  K-12  with  a non  conjugative 
plasmid  or  bacteriophage  vector.  The 
data  to  be  considered  and  a mechanism 
for  approval  of  such  HVl  systems  are 
described  below  (Section  II-D-2). 

II-D-l-b.  HV2.  These  are  host-vector 
systems  shown  to  provide  a high  level  of 
biological  containment  as  demonstrated 
by  data  from  suitable  tests  performed  in 
the  laboratory.  Escape  of  the 
recombinant  DNA  either  via  survival  of 
the  organisms  or  via  transmission  of 
recombinant  DNA  to  other  organisms 
should  be  less  than  l/lO®  under 
specified  conditions.  Specific  systems: 

II-D-l-b-(l).  For  EK2  host-vector 
systems  in  which  the  vector  is  a 
plasmid,  no  more  than  one  in  10®  host 
cells  should  be  able  to  perpetuate  a 
cloned  DNA  fragment  under  the 
specified  nonpermissive  laboratory 
conditions  designed  to  represent  the 
natural  environment,  either  by  survival 


of  the  original  host  or  as  a consequence 
of  transmission  of  the  coloned  DNA 
fragment. 

II-D-l-b-(2).  For  EK2  host-vector 
systems  in  which  the  vector  is  a phage, 
no  more  than  one  in  10®  phage  particles 
should  be  able  to  perpetuate  a cloned 
DNA  fragment  under  the  specified 
nonpermissive  laboratory  conditions 
designed  to  represent  the  natural 
environment  either  (i)  as  a prophage  (in 
the  inserted  or  plasmid  form)  in  the 
laboratory  host  used  for  phage 
propagation  or  (ii)  by  surviving  in 
natural  environments  and  transferring  a 
cloned  DNA  fragment  to  other  hosts  (or 
their  resident  prophages). 

II-D-2.  Certification  of  Host-Vector 
Systems. 

II-D-2-a.  Responsibility.  HVl 
systems  other  than  E.  coli  K-12,  and 
HV2  host-vector  systems,  may  not  be 
designated  as  such  until  they  have  been 
certified  by  the  Director,  NIH. 
Application  for  certification  of  a host- 
vector  system  is  made  by  written 
application  to  the  Office  of  Recombinant 
DNA  Activities,  National  Institutes  of 
Health,  Bethesda,  Maryland  20205. 

Host-vector  systems  that  are  proposed 
for  certification  will  be  reviewed  by  the 
National  Institutes  of  Health  (NIH) 
Recombinant  DNA  Advisory  Committee 
(RAC).  (See  Section  IV-E-l-b-(l)-(c).) 
This  will  first  involve  review  of  the  data 
on  construction,  properties,  and  testing 
of  the  proposed  host-vector  system  by  a 
Working  Group  composed  of  one  or 
more  members  of  the  RAC  and  other 
persons  chosen  because  of  their 
expertise  in  evaluating  such  data.  The 
Committee  will  then  evaluate  the  report 
of  the  Working  Group  and  any  other 
available  information  at  a regular 
meeting.  The  Director,  NIH,  is 
responsible  for  certiHcation  after 
receiving  the  advice  of  the  RAC.  Minor 
modifications  of  existing  certified  host- 
vector  systems,  where  the  modifications 
are  of  minimal  or  no  consequence  to  the 
properties  relevant  to  containment  may 
be  certified  by  the  Director,  NIH, 
without  review  by  RAC.  (See  Section 
IV-E-l-b-(3)-(c).) 

When  new  host-vector  systems  are 
certified,  notice  of  the  certification  will 
be  sent  by  the  Office  of  Recombinant 
DNA  Activities  (ORDA)  to  the  applicant 
and  to  all  Institutional  Biosafety 
Committees  (IBCs)  and  will  be 
published  in  the  Recombinant  DNA 
Technical  Bulletin.  Copies  of  a list  of  all 
currently  certified  host-vector  systems 
may  be  obtained  from  ORDA  at  any 
time. 

The  Director,  NIH,  may  at  any  time 
rescind  the  certification  of  any  host- 
vector  system.  (See  Section  IV-E-l-b- 
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(3Hd).)  If  certification  of  a host-vector 
system  is  rescinded,  NIH  will  instruct 
investigators  to  transfer  cloned  DNA 
into  a different  system,  or  use  the  clones 
at  a higher  physical  containment  level 
unless  NIH  determines  that  the  already 
constructed  clones  incorporate  adequate 
biological  containment. 

Certification  of  a given  system  does 
not  extend  to  modifications  of  either  the 
host  or  vector  component  of  that  system. 
Such  modified  systems  must  be 
independently  certified  by  the  Director. 
NIH.  If  modifications  are  minor,  it  may 
only  be  necessary  fur  the  investigator  to 
submit  data  showing  that  the 
modifications  have  either  improved  or 
not  impaired  the  major  phenotypic  traits 
on  which  the  containment  of  the  system 
depends.  Substantial  modifications  of  a 
certified  system  require  the  submission 
of  complete  testing  data. 

II-D-2-b.  Data  To  Be  Submitted  for 
Certification. 

n-D-2-b-(l).  HVl  Systems  Other  than 
E.  Coli  K-12.  The  following  types  of  data 
shall  be  submitted,  modified  as 
appropriate  for  the  particular  system 
under  consideration,  (i)  A description  of 
the  organism  and  vector,  the  strain's 
natural  habitat  and  growth 
requirements;  its  physiological 
properties,  particularly  those  related  to 
Its  reproduction  and  survival  and  the 
mechanisms  by  which  it  exchanges 
genetic  information;  the  range  of 
organisms  with  which  this  organism 
normally  exchanges  genetic  information 
and  what  sort  of  information  is 
exchanged;  and  any  relevant 
information  on  its  pathogenicity  or 
toxity.  (ii)  A description  of  the  history  of 
the  particular  strains  and  vectors  to  be 
used,  including  data  on  any  mutations 
which  render  this  organism  less  able  to 
stirvive  or  transmit  genetic  information, 
(iii)  A general  description  of  the  range  of 
experiments  contemplated,  with 
emphasis  on  the  need  for  developing 
such  an  HlL  system. 

II-D-2-b-(2).  HV2  Systems. 
Investigators  planning  to  request  HV2 
certification  for  host-vector  systems  can 
obtain  instructions  from  ORDA 
concerning  data  to  be  submitted  [33A, 
33B].  In  general,  the  following  types  of 
data  are  required:  (i)  Description  of 
construction  steps,  with  indication  of 
source,  properties,  and  manner  of 
introduction  of  genetic  traits,  (ii) 
Quantitative  data  on  the  stability  of 
genetic  traits  that  contribute  to  the 
containment  of  the  system,  (iii)  Data  on 
the  survival  of  the  host-vector  system 
under  nonpermissive  laboratory 
conditions  designed  to  represent  the 
relevant  natural  environment,  (iv)  Data 
on  transmissibility  of  the  vector  and/or 
a cloned  DNA  fragment  under  both 


permissive  and  nonpermissive 
conditions,  (v)  Data  on  all  other 
properties  of  the  system  which  affect 
containment  and  utility,  including 
information  on  yields  of  phage  or 
plasmid  molecules,  ease  of  DNA 
isolation,  and  ease  of  transfection  or 
tranformation.  (vi)  In  some  cases,  the 
investigator  may  be  asked  to  submit 
data  on  survival  and  vector 
transmissibility  from  experiments  in 
which  the  host-vector  is  fed  to 
laboratory  animals  (e.g..  rodents).  Such 
in  vivo  data  may  be  required  to  confirm 
the  validity  of  predicting  in  vivo  survival 
on  the  basis  of  in  vitro  experiments. 

Data  must  be  submitted  in  writing  to 
ORDA.  Ten  to  twelve  weeks  are 
normally  required  for  review  and 
circulation  of  the  data  prior  to  the 
meeting  at  which  such  data  can  be 
considered  by  the  RAC.  Investigators 
are  encouraged  to  publish  their  data  on 
the  construction,  properties,  and  testing 
of  proposed  HV2  systems  prior  to 
consideration  of  the  system  by  the  RAC 
and  its  subcommittee.  More  specific 
instructions  concerning  the  type  of  data 
to  be  submitted  to  NIH  for  proposed  FJC2 
systems  involving  either  palsmids  or 
bacteriophage  in  E coli  K-12  are 
available  from  ORDA. 

ll-D-3.  Distribution  of  Certified  Host- 
Vectors.  Certified  HV2  host-vector 
systems  (plus  appropriate  control 
strains)  must  be  obtained  from  the  NIH 
or  its  designees,  one  of  whom  will  be  the 
investigator  who  developed  the  system. 
NIH  shall  announce  the  availability  of 
the  system  by  publication  of  notices  in 
appropriate  journals. 

Plasmid  vectors  will  be  provided  in  a 
suitable  host  strain,  and  phage  vectors 
will  be  distributed  as  small-volume 
lysates.  If  NIH  propagates  any  of  the 
host  strains  or  phage,  a sample  will  be 
sent  to  the  investigator  who  developed 
the  system  or  to  an  appropriate 
contractor,  prior  to  distribution,  for 
verification  that  the  material  is  free  from 
contamination  and  unchanged  in 
phenotypic  properties. 

In  distributing  the  certified  HV2  host- 
vector  systems,  NIH  or  its  designee  will 
(i)  send  out  a complete  description  of 
the  system;  (ii)  enumerate  and  describe 
the  tests  to  be  performed  by  the  user  in 
order  to  verify  important  phenotypic 
traits;  (iii)  remind  the  user  that  any 
modification  of  the  system  necessitates 
independent  approval  of  the  system  by 
the  NIH;  and  (iv)  remind  the  user  of 
responsibility  for  notifying  ORDA  of  any 
discrepancies  with  the  reported 
properties  or  any  problems  in  the  safe 
use  of  the  system. 

NIH  may  also  distribute  certified  HVl 
host-vector  systems. 


III.  Containment  Guidelines  for  Covered 
Experiments 

Part  III  discusses  experiments 
involving  recombinant  DNA.  These 
experiments  have  been  divided  into  four 
classes; 

Ill-A.  Experiments  which  require 
specific  RAC  review  and  NIH  and  IBC 
approval  before  initiation  of  the 
experiment; 

III-B.  Experiments  which  require  IBC 
approval  before  initiation  of  the 
experiment; 

III-C.  Experiments  which  require  IBC 
notification  at  the  time  of  initiation  of 
the  experiment; 

III-D.  Experiments  which  are  exempt 
from  the  procedures  of  the  Guidelines. 

IF  AN  EXPERIMENT  FALLS  INTO 
BOTH  CLASS  III-A  AND  ONE  OF  THE 
OTHER  CLASSES.  THE  RULES 
PERTAINING  TO  CLASS  III-A  MUST 
BE  FOLLOWED.  If  an  experiment  falls 
into  class  III-D  and  into  either  class  III- 
B or  IIl-C  as  well,  it  can  be  considered 
exempt  from  the  requirements  of  the 
Guidelines.' 

Changes  in  containment  levels  from 
those  specified  here  may  not  be 
instituted  without  the  express  approval 
of  the  Director,  NIH.  (See  Sections  IV- 
E-l-b-(l).  IV-E-l-b-(2).  and 
subsections.) 

III-A.  Experiments  that  Require  RAC 
Review  and  NIH  and  IBC  Approval 
Before  Initiation.  Experiments  in  this 
category  cannot  be  initiated  without 
submission  of  relevant  information  on 
the  proposed  experiment  to  NIH,  the 
publication  of  the  proposal  in  the 
Federal  Register  for  thirty  days  of 
comment,  review  by  the  RAC,  and 
specific  approval  by  NIH.  The 
containment  conditions  for  such 
experiments  will  be  recommended  by 
RAC  and  set  by  NIH  at  the  time  of 
approval.  Such  experiments  also  require 
the  approval  of  the  IBC  before  initiation. 
Specific  experiments  already  approved 
in  this  section  and  the  appropriate 
containment  conditions  are  listed  in 
Appendices  D and  F. 

IIl-A-1.  Deliberate  formation  of 
recombinant  DNAs  containing  genes  for 
the  biosynthesis  of  toxins  lethal  for 
vertebrates  at  an  LDm  of  less  than  100 
nanograms  per  kilogram  body  weight 
(e.g.,  the  bottilinum  toxins,  tetanus  toxin, 
diphtheria  toxin.  Shigella  dysenteriae 
neurotoxin).  Specific  approval  has  been 
given  for  the  cloning  in  E.  coli  K-12  of 
DNAs  containing  genes  coding  for  the 
biosynthesis  of  toxins  which  are  lethal 
to  vertebrates  at  100  nanograms  to  100 
micrograms  per  kilogram  body  weight 
Containment  levels  for  these 
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experiments  are  specified  in  Appendix 
F. 

III-A-2.  Deliberate  release  into  the 
environment  of  any  organism  containing 
recombinant  DNA. 

III-A-3.  Deliberate  transfer  of  a drug 
resistance  trait  to  microorganisms  that 
are  not  known  to  acquire  it  naturally 
[2A],  if  such  acquisition  could 
compromise  the  use  of  the  drug  to 
control  disease  agents  in  human  or 
veterinary  medicine  or  agriculture. 

III-B.  Experiments  that  Require  IBC 
Approval  Before  Initiation.  Investigators 
performing  experiments  in  this  category 
must  submit  to  their  Institutional 
Biosafety  Committee  fIBC),  prior  to 
initiation  of  the  experiments,  a 
registration  document  that  contains  a 
description  of:  (a)  The  source(s)  of  DNA, 
(b)  the  natme  of  the  inserted  DNA 
sequences,  (c)  the  hosts  and  vectors  to 
be  used,  (d)  whether  a deliberate 
attempt  will  be  made  to  obtain 
expression  of  a foreign  gene,  and,  if  so, 
what  protein  will  be  produced,  and  (e) 
the  containment  conditions  specihed  in 
these  Guidelines.  This  registration 
document  must  be  dated  and  signed  by 
the  investigator  and  filed  only  with  the 
local  IBC.  The  IBC  shall  review  all  such 
proposals  prior  to  iniliation  of  the 
experiments.  Requests  for  lowering  of 
containment  for  experiments  in  this 
category  will  be  considered  by  NIH. 

(See  Section  IV-E-l-b-(3).) 

III-B-1.  Experiments  Using  CDC  Class 
2,  Class  3,  Class  4,  or  Class  5 Agents  [1] 
as  Host-Vector  Systems. 

III-B-l-a.  Experiments  involving  the 
introduction  of  recombinant  DNA  into 
CDC  Class  2 agents  can  be  carried  out 
at  P2  containment. 

III-B-l-b.  Experiments  involving  the 
introduction  of  recombinant  DNA  into 
CDC  Class  3 agents  can  be  carried  out 
at  P3  contaiiunent. 

UI-B-l-c.  Experiments  involving  the 
introduction  of  recombinant  DNA  into 
CDC  Class  4 [51]  or  Class  5 agents  can 
be  carried  out  at  P4  containment.  A 
USDA  permit  is  required  for  work  with 
Class  5 agents  [48]. 

III-B-2.  Experiments  in  Which  DNA 
from  CDC  Class  2,  Class  3,  Class  4,  or 
Class  5 Agents  [1]  is  Cloned  in 
Nonpathogenic  Prokaryotic  or  tower 
Eukaryotic  Host-Vector  Systems. 

IIl-B-2-a.  Recombinant  DNA 
experiments  in  which  DNA  from  CDC 
Class  2 or  Class  agents  [1]  is  transferred 
into  nonpathogenic  prokaryotes  or  lower 
eukaryotes  may  be  performed  under  P2 
containment.  Specific  lowering  of 
containment  to  PI  for  particular 
experiments  can  be  approved  by  the 
IBC.  Many  experiments  in  this  category 
will  be  exempt  from  the  Guidelines  (See 
Sections  III-D-4  and  III-D-5). 


Experiments  involving  the  formation  of 
recombinant  DNAs  for  certain  toxin 
genes  require  RAC  review  and  NIH 
approval  (see  Section  IU-A-1),  or  must 
be  carried  out  under  NIH  specified 
conditions  as  described  in  Appendix  F. 

IlI-B-2-b.  Recombinant  DNA 
experiments  in  which  DNA  fi'om  CDC 
Class  4 [51]  or  Class  5 agents  is 
transferred  into  nonpathogenic 
prokaryotes  or  lower  eukaryotes  can  be 
performed  at  P2  contaiiunent  after 
demonstration  that  only  a totally  and 
irreversibly  defective  fraction  of  the 
agent's  viral  genome  is  present  in  a 
given  recombinant.  In  the  absence  of 
such  a demonstration,  P4  containment 
should  be  used. 

Note. — A USDA  permit  is  required  for  work 
with  Class  5 pathogens  [48]. 

III-B-3.  Experiments  Involving  the 
Use  of  Infectious  Animal  or  Plant 
Viruses  or  Defective  Animal  or  Plant 
Viruses  in  the  Presence  of  Helper  Virus 
in  Tissue  Culture  Systems. 

Note:  Recombinant  DNA  molecules 
which  contain  less  than  two-thirds  of 
the  genome  of  any  eukaryotic  virus  (all 
virus  from  a single  Family  [36]  being 
considered  identical  [50]]  may  be 
considered  defective  and  can  be  used,  in 
the  absence  of  helper,  under  the 
conditions  specified  in  Section  III-C. 

III-B-3-C,  Experiments  involving  the 
use  of  infectious  CDC  Class  2 animal 
viruses  [1],  or  defective  CDC  Class  2 
animal  viruses  in  the  presence  of  helper 
virus,  can  be  performed  at  P2 
containment. 

III-B-3-b.  Experiments  involving  the 
use  of  infectious  CDC  Class  3 animal 
viruses  [1],  or  defective  CDC  Class  3 
animal  viruses  in  the  presence  of  helper 
virus,  can  be  carried  out  at  P3 
containment. 

III-B-3-a.  Experiments  involving  the 
use  of  infectious  CDC  Class  4 or  Class  5 
animal  virus  [1],  or  defective  CDC  Class 
4 or  Cass  5 animal  viruses  in  the 
presence  of  helper  virus,  may  be  carried 
out  under  P4  containment.  A USDA 
permit  is  required  for  work  with  CDC 
Class  5 pathogens  [48]. 

III-B-3-d.  ^periments  involving  the 
use  of  infectious  animal  or  plant  viruses, 
or  defective  animal  or  plant  viruses  in 
the  presence  of  helper  virus,  not  covered 
by  Sections  III-B-3-a,  III-B-3-b,  or  III- 
B-3-C  may  be  carried  out  under  PI 
contaiiunent. 

III-B-4.  Recombinant  DNA 
Experiments  Involving  Whole  Animals 
and  Plants. 

III-B-4-a.  DNA  from  any  source 
except  for  greater  than  one  quarter  of  a 
eukaryotic  viral  genome  may  be 
transferred  to  any  non-human 
vertebrate  organism  and  propagated 


under  conditions  of  physical 
containment  comparable  to  Pi  and 
appropriate  to  the  organism  under  study 
[2A]. 

in-B-4-b.  For  all  experiments 
involving  whole  animals  and  plants  and 
not  covered  by  ni-B-4-a,  the 
appropriate  containment  will  be 
determined  by  the  IBC. 

ni-B-5.  Experiments  Involving  More 
Than  10  Liters  of  Culture.  The 
appropriate  containment  will  be  decided 
by  the  IBC.  Where  appropriate,  the 
large-scale  containment 
recommendations  of  the  NIH  should  be 
used  (45  FR  24968). 

III-C.  Experiments  That  Require  IBC 
Notice  Simultaneously  With  Initiation 
of  Experiments.  Experiments  not 
included  in  Sections  m-A,  lU-B,  lU-D, 
and  subsections  of  these  Sections  are  to 
be  considered  in  Section  ED-C.  All  such 
experiments  can  be  carried  out  at  PI 
containment.  For  experiments  in  this 
category,  a registration  document  as 
described  in  Section  III-B  must  be  dated 
and  signed  by  the  investigator  andf  filed 
with  the  local  IBC.  The  IBC  shall  review 
all  such  proposals,  but  IBC  review  prior 
to  initiation  of  the  experiment  is  not 
required. 

For  example,  experiments  in  which  all 
components  derive  from  non-pathogenic 
prokaryotes  and  non-pathogenic  lower 
eukaryotes  fall  under  Section  III-C  and 
can  be  carried  out  at  Pi  containment. 

Caution:  Experiments  Involving 
Formation  of  Recombinant  DNA 
Molecules  Containing  no  more  Than 
Two-Thirds  of  the  Genome  of  any 
Eukaryotic  Virus.  Recombinant  DNA 
molecules  containing  no  more  than  two* 
thirds  of  the  genome  of  any  eukaryotic 
virus  (all  viruses  from  a single  Family 
[36]  being  considered  identical  [50]  may 
be  propagated  and  maintained  in  cells  in 
tissue  culture  using  PI  containment.  For 
such  experiments,  it  must  be  shown  that 
the  cells  lack  helper  virus  for  the 
specific  Families  of  defective  viruses 
being  used.  If  helper  virus  is  present, 
procedures  specified  under  Section  III- 
B-3  should  be  used.  The  DNA  may 
contain  fragments  of  the  genome  of 
viruses  from  more  than  one  Family  but 
each  fragment  must  be  less  than  two- 
thirds  of  a genome. 

III-D.  Exempt  Experiments.  The 
following  recombinant  DNA  moleculses 
are  exempt  from  these  Guidelines  and 
no  registration  with  the  IBC  is 
necessary. 

lU-D-l.  Those  that  are  not  in 
organisms  or  viruses. 

III-D-2,  Those  that  consist  entirely  of 
DNA  segments  from  a single 
nonchromosomal  or  viral  DNA  source. 
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though  one  or  more  of  the  segments  may 
be  a synthetic  equivalent. 

llI-D-3.  Those  that  consist  entirely  of 
DNA  from  a prokayotic  host,  including 
its  indigenous  plasmids  or  viruses,  when 
propagated  only  in  that  host  (or  a 
closely  related  strain  of  the  same 
species)  or  when  transferred  to  another 
host  by  well  established  physiological 
means;  also,  those  that  consist  entirely 
of  DNA  from  an  eukaryotic  host, 
including  its  chloroplasts.  mitochondria, 
or  plasmids  (but  excluding  viruses), 
when  propagated  only  in  that  host  (or  a 
closely  related  strain  of  same  species). 

111-6-4.  Certain  specified  recombinant 
DNA  molecules  that  consist  entirely  of 
DNA  segments  from  different  species 
that  exchange  DNA  by  known 
physiological  processes,  though  one  or 
more  of  the  segments  may  be  a synthetic 
equivalent.  A list  of  such  exchangers 
will  be  prepared  and  periodically 
revised  by  the  Director.  NIM.  with 
advice  of  the  RAC.  after  appropriate 
notice  and  opportunity  for  public 
comment.  (See  Section  IV-E-l-b-(t}- 
(d).)  Certain  classes  are  exempt  as  of 
publication  of  these  Revised 
Cuildelines.  The  list  is  in  Appendix  A. 

An  updated  list  may  be  obtained  from 
the  Office  of  Recombinant  DNA 
Activities.  National  Institutes  of  Health. 
Betheada.  Maryland  20205. 

III-D-5.  Other  classes  of  recombinant 
DNA  Molecules,  if  the  Director.  NIH. 
with  advice  of  the  RAC  after 
appropriate  notice  and  opportunity  for 
public  comment,  finds  that  they  do  not 
present  a significant  risk  to  health  or  the 
environment.  (See  Section  IV-B-l-b- 
(1)-(d).)  Certain  classes  are  exempt  as  of 
publication  of  these  Revised  Guidelines. 
The  list  is  in  Appendix  C.  An  updated 
list  may  be  obtained  from  the  Office  of 
Recombinant  DNA  Activities.  National 
Institutes  of  Health.  Bethesda.  Maryland 
20206 

IV.  Roles  and  Responsibilities 

rV-A.  Policy.  Safety  in  activities 
involving  recombinant  DNA  depends  on 
the  individual  conducting  them.  The 
Guidelines  cannot  anticipate  every 
possible  situation.  Motivation  and  good 
judgment  are  the  key  essentials  to 
protection  of  health  and  the 
environment. 

The  Guidelines  are  intended  to  help 
the  Institution,  the  Institutional 
Biosafety  Committee  (IBC).  the 
Biological  Safety  Officer,  and  the 
Principal  Investigator  determine  the 
safeguards  that  should  be  implemented. 
These  Guidelines  will  never  be  complete 
or  final,  since  all  conceivable 
experiments  involving  recombinant 
DNA  cannot  be  foreseen.  Therfore.  it  is 
the  responsibility  of  the  Institution  and 


those  associated  with  it  to  adhere  to  the 
purpose  of  the  Guidelines  as  well  as  to 
their  specifics. 

Each  Institution  (and  the  IBC  acting 
on  its  behalf)  is  responsible  for  ensuring 
that  recombinant  DNA  activities  comply 
with  the  Guidelines.  General  recognition 
of  institutional  authority  and 
responsibility  properly  establishes 
accountability  for  safe  conduct  of  the 
research  at  the  local  level. 

The  following  roles  and 
responsibilities  constitute  an 
administrative  framework  in  which 
safety  is  an  essential  and  integral  part  of 
research  involving  recombinant  DNA 
molecules.  Further  clarifications  and 
interpretations  of  roles  and 
responsibilities  will  be  issued  by  NIH  as 
necessary. 

IV-B.  Genera!  Applicability.  The 
Guidelines  are  applicable  to  all 
recombinant  DNA  research  within  the 
United  States  or  its  territories  which  is 
conducted  at  or  sponsored  by  an 
Institution  that  receives  any  support  for 
recombinant  DNA  research  from  NIH. 
This  includes  research  performed  by 
NIH  directly. 

An  individual  receiving  support  for 
research  involving  recombinant  DNA 
must  be  associated  with  or  sponsored 
by  an  Institution  that  can  and  does 
assume  the  responsibilities  assigned  in 
these  Guidelines. 

The  Guidelines  are  also  applicable  to 
projects  done  abroad  if  they  are 
supported  by  NIH  funds.  If  the  host 
country  however,  has  established  rules 
for  the  conduct  of  recombinant  DNA 
projects,  then  a certificate  of  compliance 
with  those  rules  may  be  submitted  to 
NIH  in  lieu  of  compliance  with  the  NIH 
Guidelines.  NIH  reserves  the  right  to 
withhold  funding  if  the  safety  practices 
to  be  employed  abroad  are  not 
reasonably  consistent  %vith  the  NIH 
Guidelines. 

IV-C  General  Definitions.  The 
following  terms,  which  are  used 
throughout  the  Guidelines,  are  defined 
as  follows: 

IV-G-1.  "DNA”  means 
deoxyribonucleic  acid. 

IV-C-2.  "Recombinant  DNA"  or 
"recombinant  DNA  molecules"  means 
either  (i)  molecules  which  are 
constructed  outside  living  cells  by 
joining  natural  or  synthetic  DNA 
segments  to  DNA  molecules  that  can 
replicate  in  a living  cell,  or  (ii)  DNA 
molecules  which  result  from  the 
replication  of  a molecule  described  in  (i) 
above. 

IV-C-3.  "Institution"  means  any 
public  or  private  entity  (including 
Federal.  State,  and  local  government 
agencies). 


rV-C-4.  " institutional  Biosafety 
Committee"  or  "IBC"  means  a 
committee  that  (i)  meets  the 
requirements  for  membership  specified 
in  Section  IV-D-2,  and  (ii)  reviews, 
approves,  and  oversees  projects  in 
accordance  with  the  responsibilities 
defined  in  Sections  IV-D-2  and  -3. 

IV-C-5.  "NIH  Office  of  Recombinant 
DNA  Activities"  or  “ORDA"  means  the 
office  within  NIH  with  responsibility  for 

(i)  reviewing  and  coordinating  all 
activities  of  NIH  related  to  the 
Guidelines,  and  (ii)  performing  other 
duties  as  defined  in  Section  IV-E-3. 

rV-C-6.  "Recombinant  DNA  Advisory 
Committee"  or  "RAC"  means  the  public 
advisory  committee  that  advises  the 
Secretary,  the  Assistant  Secretary  for 
Health,  and  the  Director  of  the  National 
Institutes  of  Health  concerning 
recombinant  DNA  research.  The  RAC 
shall  be  constituted  as  specific  in 
Section  IV-E-2. 

IV-C-7.  "Director,  NIH"  or  "Director" 
means  the  Director  of  the  National 
Institutes  of  Health  and  any  other  officer 
or  employee  of  NIH  to  whom  authority 
has  been  delegated. 

IV-C-8,  "Federal  Interagency 
Advisory  Committee  on  Recombinant 
DNA  Research”  means  the  committee 
established  in  October  1976  to  advise 
the  Secretary,  HHS,  the  Assistant 
Secretary  for  Health,  and  the  Director. 
NIH.  on  the  coordination  of  those 
aspects  of  all  Federal  programs  and 
activities  which  relate  to  recombinant 
DNA  research. 

IV-C-9.  "Laboratory  Safety 
Monograph”  or  "LSM"  means  a 
publication  describing  practices, 
equipment,  and  facilities  in  detail. 

rV-D.  Responsibilities  of  the 
Institution. 

IV-D-1.  Each  Institution  conducting  or 
sponsoring  recombinant  DNA  research 
covered  by  these  Guidelines  is 
responsible  for  ensuring  that  the 
research  is  carried  out  in  full  conformity 
with  the  provisions  of  the  Guidelines.  In 
order  to  fulfill  this  resonsibility,  the 
Institution  shall: 

IV-D-l-a.  Establish  and  implement 
policies  that  provide  for  the  safe 
conduct  of  recombinant  DNA  research 
and  that  ensure  compliance  with  the 
Guidelines.  The  Institution,  as  part  of  its 
general  responsibilities  for  implementing 
the  Guidelines,  may  establish  additional 
procedures,  as  deemed  necessary,  to 
govern  the  Institution  and  its 
components  in  the  discharge  of  its 
responsibilities  under  the  Guidelines. 
This  may  include  (i)  statements 
formulated  by  the  Institution  for  general 
implementation  of  the  Guidelines  and 

(ii)  whatever  additional  precautionary 
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steps  the  Institution  may  deem 
appropriate. 

IV-D-l-b.  Establish  an  Institutional 
Biosafety  Committee  (IBC)  that  meets 
the  requirements  set  forth  in  Section  IV- 
D-2  and  carries  out  the  functions 
detailed  in  Section  IV-D-3. 

IV-D-l-c.  If  the  Institution  is  engaged 
in  recombinant  DNA  research  at  the  P3 
or  P4  containment  level,  appoint  a 
Biological  Safety  Officer  (BSO),  who 
shall  be  a member  of  the  IBC  and  carry 
out  the  duties  specified  in  Section  IV-D- 
4. 

IV-D-l-d.  Require  that  investigators 
responsible  for  research  covered  by 
these  Guidelines  comply  with  the 
provisions  of  Section  IV-D-5,  and  assist 
investigators  to  do  so. 

IV-D-l-e.  Ensure  appropriate  training 
for  the  IBC  chairperson  and  members, 
the  BSO,  Principal  Investigators  (Pis), 
and  laboratory  staff  regarding  the 
Guidelines,  their  implementation,  and 
laboratory  safety.  Responsibility  for 
training  IBC  members  may  be  carried 
out  through  the  IBC  chairperson. 
Responsibility  for  training  laboratory 
staff  may  be  carried  out  through  the  PI. 
The  Institution  is  responsible  for  seeing 
that  the  PI  has  sufficient  training,  but 
may  delegate  this  responsibility  to  the 
IBC. 

IV-D-l-f.  Determine  the  necessity,  in 
connection  with  each  project,  for  health 
surveillance  of  recombinant  DNA 
research  personnel,  and  conduct,  if 
found  appropriate,  a health  surveillance 
program  for  the  project.  [The  Laboratory 
Safety  Monograph  (LSM)  discusses 
various  possible  components  of  such  a 
program — for  example,  records  of  agents 
handled,  active  investigation  of  relevant 
illnesses,  and  the  maintenance  of  serial 
serum  samples  for  monitoring  serologic 
changes  that  may  result  from  the 
employees’  work  experience.  Certain 
medical  conditions  may  place  a 
laboratory  worker  at  increased  risk  in 
any  endeavor  where  infectious  agents 
are  handled.  Examples  given  in  the  LSM 
include  gastrointestinal  disorders  and 
treatment  with  steroids, 
immunosuppressive  drugs,  or 
antibiotics.  Workers  with  such  disorders 
or  treatment  should  be  evaluated  to 
determine  whether  they  should  be 
engaged  in  research  with  potentially 
hazardous  organisms  during  their 
treatment  or  illness.] 

IV-D-l-g.  Report  within  30  days  to 
ORDA  any  significant  problems  with 
and  violations  of  the  Guidelines  and 
significant  research-related  accidents 
and  illnesses,  unless  the  Institution 
determines  that  the  PI  or  IBC  has  done 
so. 

IV-D-2.  Membership  and  Procedures 
of  the  IBC.  The  Institution  shall 


establish  an  Institutional  Biosafety 
Committee  (IBC)  meeting  the  following 
requirements: 

IV-D-2-a.  The  IBC  shall  comprise  no 
fewer  than  five  members  so  selected 
that  they  collectively  have  experience 
and  expertise  in  recombinant  DNA 
technology  and  the  capability  to  assess 
the  safety  of  recombinant  DNA  research 
experiments  and  any  potential  risk  to 
public  health  or  the  environment.  At 
least  two  members  (but  not  less  than  20 
percent  of  the  membership  of  the 
committee)  shall  not  be  affiliated  with 
the  Institution  (apart  from  their 
membership  on  the  IBC]  and  shall 
represent  the  interest  of  the  surrounding 
community  with  respect  to  health  and 
protection  of  the  environment.  Members 
meet  this  requirement  if,  for  example, 
they  are  officials  of  State  or  local  public 
health  or  environmental  protection 
agencies,  members  of  other  local 
governmental  bodies,  or  persons  active 
in  medical,  occupational  health,  or 
environmental  concerns  in  the 
community.  The  Biological  Safety 
Officer  (BSO)  mandatory  when  research 
is  being  conducted  at  the  P3  and  P4 
levels,  shall  be  a member  (see  Section 
IV-D-1). 

IV-D-2-b.  In  order  to  ensure  the 
professional  competence  necessary  to 
review  recombinant  DNA  activities,  it  is 
recommended  that  (i)  the  IBC  include 
persons  from  disciplines  relevant  to 
recombinant  DNA  technology,  biological 
safety,  and  engineering;  (ii)  the  IBC 
include,  or  have  available  as 
consultants,  persons  knowledgeable  in 
institutional  commitments  and  policies, 
applicable  law,  standards  of. 
professional  conduct  and  practice, 
community  attitudes,  and  the 
environment;  and  (iii)  at  least  one 
member  be  a nondoctoral  person  from  a 
laboratory  technical  staff. 

IV-D-2-C.  The  Institution  shall 
identify  the  committee  members  by 
name  in  a report  to  the  NIH  Office  of 
Recombinant  DNA  Activities  (ORDA) 
and  shall  include  relevant  background 
information  on  each  member  in  such 
form  and  at  such  times  as  ORDA  may 
require. 

IV-D-2-d.  No  member  of  an  IBC  may 
be  involved  (except  to  provide 
information  requestd  by  the  IBC)  in  the 
review  or  approval  of  a project  in  which 
he  or  she  has  been,  or  expects  to  be, 
engaged  or  has  a direct  financial 
interest. 

IV-D-2-e.  The  Institution  may 
establish  procedures  that  the  IBC  will 
follow  in  its  inital  and  continuing  review 
of  applications,  proposals,  and 
activities.  (IBC  review  procedures  are 
specified  in  Section  IV-D-3-a.) 


lV-D-2-f.  Central  to  implementation 
of  the  Guidelines  is  the  review  of 
experiments  by  the  IBC. 

IV-D-2-g.  Institutions  are  encouraged 
to  open  IBC  meetings  to  the  public 
whenever  possible,  consistent  with 
protection  of  privacy  and  proprietary 
interests. 

rV-D-2-h.  Upon  request,  the 
Institution  shall  make  available  to  the 
public  all  minutes  of  IBC  meetings  and 
any  documents  submitted  to  or  received 
from  funding  agencies  which  the  latter 
are  required  to  make  available  to  the 
public  (e.g.,  reports  of  Guideline 
violations  and  significant  research- 
related  accidents,  and  agency  directives 
to  modify  projects).  If  comments  are 
made  by  members  of  the  public  on  IBC 
actions,  the  Institution  shall  forward  to 
NIH  both  the  comments  and  the  IBC’s 
response. 

IV-D-3.  Functions  of  the  IBC.  On 
behalf  of  the  Institution,  the  IBC  is 
responsible  for: 

IV-D-3-a.  Reviewing  for  compliance 
with  the  NIH  Guidelines  recombinant 
DNA  research  as  specified  in  Part  III 
conducted  at  or  sponsored  by  the 
Institution,  and  approving  those 
research  projects  that  it  finds  are  in 
conformity  with  the  Guidelines.  This 
review  shall  include: 

IV-D-3-a-(l).  An  independent 
assessment  of  the  containment  levels 
required  by  these  Guidelines  for  the 
proposed  research,  and 

IV-D-3-a-(2).  An  assessment  of  the 
facilities,  procedures,  and  practices,  and 
of  the  training  and  expertise  of 
recombinant  DNA  personnel. 

Note. — See  Laboratory  Safety  Monograph 
(pages  187-190)  for  suggested  guidance  in 
conducting  this  review. 

IV-D-3-b.  Notifying  the  Principal 
Investigator  (PI)  of  the  results  of  their 
review. 

rV-D-3-c.  Reviewing  periodically 
recombinant  DNA  research  being 
conducted  at  the  Institution,  to  ensure 
that  the  requirements  of  the  Guidelines 
are  being  fulfilled. 

IV-D-3-d.  Adopting  emergency  plans 
covering  accidental  spills  and  personnel 
contamination  resulting  from  such 
research. 

Note. — Basic  elements  in  developing 
specific  procedures  for  dealing  with  major 
spills  of  potentially  hazardous  materials  in 
the  laboratory  are  detailed  in  the  Laboratory 
Safety  Monograph.  Included  are  information 
and  references  on  decontamination  and 
emergency  plans.  NIH  and  the  Centers  for 
Disease  Control  are  available  to  provide 
consultation,  and  direct  assistance  if 
necessary,  as  posted  in  the  LSM.  The 
Institution  shall  cooperate  with  the  State  and 
local  public  health  departments,  reporting 
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•ny  tignificani  r«March-related  illnesa  or 
accident  that  appears  to  be  a hazard  to  the 
public  health. 

rV-D-3-e.  Reporting  within  30  days  to 
the  appropriate  institutional  official  and 
to  the  NIH  Office  of  Recombinant  DNA 
Activities  (OROA)  any  significant 
problems  with  or  violations  of  the 
Guidelines,  and  any  significant 
research-related  accidents  or  illnesses, 
unless  the  IBC  determines  that  the  PI 
has  done  so. 

rV-D-3-f.  The  IBC  may  not  authorize 
initiation  of  experiments  not  explicitly 
covered  by  the  Guidelines  until  NIH 
(with  the  advice  of  the  RAC  when 
required]  establishes  the  containment 
requirement 

rV-D-'3-g.  Performing  such  other 
functions  as  may  be  delegated  to  the 
IBC  under  Section  IV-Q-l. 

rV-D-4.  Biological  Safety  Officer.  The 
Institution  shall  appoint  a BSO  if  it 
engages  in  recombinant  DNA  research 
at  the  P3  or  P4  containment  level  The 
officer  shall  be  a member  of  the 
Institutional  Biosafety  Committee  (IBC). 
and  his  or  her  duties  shall  include  (but 
need  not  be  limited  to): 
rV-D-4-a.  Ensuring  through  periodic 
inspections  that  laboratory  standards 
are  rigorously  followed: 
rV-D-4-b.  Reporting  to  the  IBC  and 
the  Institution  all  significant  problems 
with  and  violations  of  the  Guidelines 
and  all  significant  research-related 
accidents  and  iUinesses  of  which  the 
BSO  becomes  aware,  unless  the  BSO 
determines  that  the  Principal 
Investigator  (PI)  has  done  so; 

rV-D-4-c  Developing  emergency 
plans  for  dealing  with  accidental  spills 
and  personnel  contamination,  and 
Investigating  recombinant  DNA  research 
laboratory  accidents; 

rV-D-4^  Providing  advice  on 
laboratory  security, 

IV -D  4 e.  Providiing  technical  advice 
to  the  PI  and  the  IBC  on  research  safety 
procedures. 

Note. — S««  Laboratory  Safety  Monograph 
for  additional  information  on  the  duties  of  the 
BSO. 

rV-D-5.  Principal  Investigator.  On 
behalf  of  the  Institution,  the  PI  is 
responsible  for  complying  fully  with  the 
Guidelines  in  conducting  any 
recombinant  DNA  research. 

IV-D-5-a.  PI— General.  As  part  of  this 
general  responsibility,  the  PI  shall; 

rV-D-5-a-(l).  Initiate  or  modify  no 
recombinant  DNA  research  requiring 
approval  by  the  IBC  prior  to  IniUation 
(see  Sections  Ill-A  cmd  IH-B)  until  that 
research,  or  the  proposed  modincation 
thereof,  has  been  approved  by  the  IBC 
and  has  met  all  other  requirements  of 
the  Guidelines; 


rV-D-5-a-{2).  Report  within  30  days 
to  the  IBC  and  NIH  (ORDA)  all 
significant  problems  with  and  violations 
of  the  Guidelines  and  all  significant 
research-related  accidents  and  illnesses; 

IV-D-5-a-(3).  Report  to  the  IBC  and 
to  NIH  (ORDA)  new  information  bearing 
on  the  Guidelines; 

rV-D-5-a-(4).  Be  adequately  trained 
in  good  microbiological  techniques; 

IV-D-5-a-(5).  Adhere  to  IBC- 
approved  emergency  plans  for  dealing 
with  accidential  spills  and  persoimel 
contamination;  and 

rV-D-8-a-(6).  Comply  %vith  shipping 
requirements  for  recombinant  DNA 
molecules.  (See  Section  II-C  for  shipping 
requirements  and  Laboratory  Safety 
Monograph  for  technical 
recommendations.) 

IV-D-8-b.  Submissions  by  the  PI  to 
NIH.  The  PI  shaU: 

rV-D-5-b-(l).  Submit  Information  to 
NIH  (ORDA)  in  order  to  have  new  host- 
vector  systems  certified; 

IV-D4-b-{2).  Petition  NIH.  with 
notice  to  the  IBC.  for  exemptions  to 
these  Guidelines; 

rV-D-5-b-(3).  Petition  NIH  with 
concurrence  of  the  IBC  for  approval  to 
conduct  experiments  specified  in 
Section  ni-A  of  the  Guidelines; 

IV-D-8-b-{4).  Petition  NIH  for 
determination  of  containment  for 
experiments  requiring  case-by-case 
rovidw* 

IV-D-«-b-(5).  Petition  NIH  for 
determination  of  containment  for 
experiments  not  covered  by  the 
Guidelines. 

rV-D-S-c.  Submissions  by  the  PI  to 
the  IBC.  The  PI  shaU; 

IV-D-5-c-(l).  Make  the  initial 
determination  of  the  required  levels  of 
physical  and  biological  containment  in 
accordance  with  the  Guidelines; 

rV-D-5-c-(2).  Select  appropriate 
microbiological  practices  and  laboratory 
techniques  to  be  used  in  the  research; 

IV-D-5-c-(3).  Submit  the  initial 
research  protocol  if  covered  under 
Guidelines  Sections  IIl-A  UI-B,  or  lU-C 
(and  also  subsequent  changes— e.g., 
changes  in  the  source  of  DNA  or  host- 
vector  system)  to  the  IBC  for  review  and 
approval  or  disapproval;  and 

IV-D-5-o-{4).  Remain  in 
communication  with  the  IBC  throughout 
the  conduct  of  the  project. 

IV-D-5-d.  PI  Responsibilities  Prior  to 
Initiating  Res^rch.  The  PI  is 
responsible  for. 

IV-D-5-d-(l).  Making  available  to  the 
laboratory  staff  copies  of  the  protocols 
that  describe  the  potential  biohazards 
and  the  precautions  to  be  taken; 

IV-D-^3-d-(2).  Instructing  and  training 
staff  in  the  practices  and  techniques 
required  to  ensure  safety  and  in  the 


procedures  for  dealing  with  accidents; 
and 

IV-D-5-d-(3).  Informing  the  staff  of 
the  reasons  and  provisions  for  any 
precautionary  medical  practices  advised 
or  requested,  such  as  vaccinations  or 
serum  collection. 

IV-D-5-e.  PI  Responsibilities  During 
the  Condust  of  the  Research.  The  PI  is 
responsible  for 

IV-D-5-e-(l).  Supervising  the  safety 
performance  of  the  staff  to  ensure  that 
the  required  safety  practices  and 
techniques  are  employed; 

IV-D-5-e-{2).  Investigating  and 
reporting  in  writing  to  ORDA.  the 
Biological  Safety  Officer  (where 
applicable),  and  the  IBC  any  significant 
problems  pertaining  to  the  operation 
and  Implementation  of  containment 
practices  and  procedures; 

IV-D-S-e-(3).  Correcting  work  errors 
and  conditions  that  may  result  in  the 
release  of  recombinant  DNA  materials; 

IV-D-5-e-(4).  Ensuring  the  integrity  of 
the  physical  containment  (e.g.,  biological 
safety  cabinets)  and  the  biological 
containment  (e.g.,  purity,  and  genotypic 
and  phenotypic  characteristics);  and 

IV-D-5-e-(5).  Publications.  Pis  are 
urged  to  include,  in  all  publications 
reporting  on  recombinant  DNA  research, 
a description  of  the  physical  and 
biological  containment  procedures 
employed. 

IV-E.  Responsibilities  of  NIH. 

rV-E-1.  Director.  The  Director.  NIH.  is 
responsible  for  (i)  establishing  the  NIH 
Guidelines  for  Research  Involving 
Recombinant  DNA  Molecules,  (ii) 
overseeing  their  implementation,  and 
(iii)  their  final  Interpretation. 

The  Director  has  a number  of 
responsibilities  under  the  Guidelines 
that  involve  the  NIH  Office  of 
Recombinant  DNA  Activities  (ORDA) 
and  the  Recombinant  DNA  Advisory 
Committee  (RAC).  ORDA’s 
responsibilities  under  the  Guidelines  are 
administrative.  Advice  from  the  RAC  is 
primarily  scientffic  and  technical.  In 
certain  circumstances,  there  is  specific 
opportunity  for  public  comment,  with 
published  response,  before  final  action. 

rV-E-l-a.  General  Responsibilities  of 
the  Director,  NIH.  The  responsibilities 
of  the  Director  shall  include  the 
following; 

IV-E-l-a-(l).  Promulgating 
requirements  as  necessary  to  implement 
the  Guidelines; 

rV-E-l-a-(2).  Establishing  and 
maintaining  the  RAC  to  carry  out  the 
responsibilities  set  forth  in  Section  IV- 
E-2.  The  RAC's  membership  is'specihed 
in  its  charter  and  in  Section  IV-^2; 

IV-E-l-a-(3).  Establishing  and 
maintaining  ORDA  to  carry  out  the 
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responsibilities  defined  in  Section  IV-E- 
3;  and 

IV-E-l-a-(4).  Maintaining  the  Federal 
Interagency  Advisory  Committee  on 
Recombinant  DNA  Research  established 
by  the  Secretary,  HEW,  for  advice  on 
the  coordination  of  all  Federal  programs 
and  activities  relating  to  recombinant 
DNA,  including  activities  of  the  RAC. 

IV-E-l-b.  Specific  Responsibilities  of 
the  Directors,  NIH.  In  carrying  out  the 
responsibilities  set  forth  in  this  Section, 
the  Director  shall  weigh  each  proposed 
action,  through  appropriate  analysis  and 
consultation,  to  determine  that  is 
complies  with  the  Guidelines  and 
presents  no  significant  risk  to  health  or 
the  environment. 

IV-E-l-b-(l).  The  Director  is 
responsible  for  the  following  major 
actions.  (For  these,  the  Director  must 
seek  the  advice  of  the  RAC  and  provide 
an  opportunity  for  public  and  Federal 
agency  comment.  Specifically,  the 
agenda  of  the  RAC  meeting  citing  the 
major  actions  will  be  published  in  the 
Federal  Register  at  least  30  days  before 
the  meeting,  and.the  Director  will  also 
publish  the  proposed  actions  in  the 
Federal  Register  for  comment  at  least  30 
days  before  the  meeting.  In  addition,  the 
Director’s  proposed  decision,  at  his 
discretion,  may  be  published  in  the 
Federal  Register  for  30  days  of  comment 
before  Rnal  action  is  taken.  The 
Director’s  final  decisions,  along  with 
response  to  the  comments,  will  be 
published  in  the  Federal  Register  and 
the  Recombinant  DNA  Technical 
Bulletin.  The  RAC  and  IBC  chairpersons 
will  be  notified  of  this  decision): 

IV-E-l-b-(l)-(a).  Changing 
containment  levels  for  types  of 
experiments  that  are  specified  in  the 
Guidelines  when  a major  action  is 
involved; 

rV-E-l-b-(l)-{b).  Assigning 
containment  levels  for  types  of 
experiments  that  are  not  explicity 
considered  in  the  Guidelines  when  a 
major  action  is  involved; 

IV-E-l-b-{l)-(c).  Certifying  new  host- 
vector  systems,  with  the  exception  of 
minor  modifications  of  already  certified 
systems.  (The  standards  and  procedures 
for  certification  are  described  in  Section 
n-D-2-a.  Minor  modifications 
constitute,  for  example,  those  of  minimal 
or  no  consequence  to  the  properties 
relevant  to  containment); 

IV-E-l-b-(l)-(d).  Promulgating  and 
amending  a list  of  classes  of 
recombinant  DNA  molecules  to  be 
exempt  from  these  Guidelines  because 
they  constist  entirely  of  DNA  segments 
from  species  that  exchange  DNA  by 
known  physiological  processes,  or 
otherwise  do  not  present  a significant 
risk  to  health  or  the  environment; 


IV-E-l-b-(l)-(e).  Permitting 
experiments  specified  by  Section  III-A 
of  the  Guidelines;  and 
IV-E-l-b-(l)-(f).  Adopting  other 
changes  in  the  Guidelines. 

IV-E-l-b-(2).  The  Director  is  also 
responsibile  for  the  following  lesser 
actions  (For  these,  the  Director  must 
seek  the  advice  of  the  RAC.  The 
Director’s  decision  will  be  transmitted  to 
the  RAC  and  IBC  chairpersons  and 
published  in  the  Recombinant  DNA 
Technical  Bulletin); 

IV-E-l-b-(2)-(b).  The  Director  is  also 
responsible  for  the  following  lesser 
actions  (For  these,  the  Director  must 
seek  the  advice  of  the  RAC.  The 
Director’s  decision  will  be  transmitted  to 
the  RAC  and  IBC  chairpersons  and 
published  in  the  Recombinant  DNA 
Technical  Bulletin): 

IV-E-l-b-(2)-(a).  Interpreting  and 
determining  containment  levels,  upon 
request  by  ORDA; 

rV-E-l-b-(2)-(b).  Changing 
containment  levels  for  experiments  that 
are  specified  in  the  Guidelines  (see 
Section  III); 

lV-E-l-b-(2)-(c).  Assigning 
containment  levels  for  experiments  not 
explicity  considered  in  the  Guidelines; 

IV-E-l-b-(2)-(d).'  Designating  certain 
class  2 agents  as  class  1 for  the  purpose 
of  these  Guidelines  (see  Footnote  1 and 
Appendix  B); 

IV-E-l-b^3).  The  Director  is  also 
responsibile  for  the  following  actions. 
(The  Director’s  decision  will  be 
transmitted  to  the  RAC  and  IBC 
chairpersons  and  published  in  the 
Recombinant  DNA  Technical  Bulletin): 
rV-E-l-b-(3)-(a).  Interpreting  the 
Guidelines  for  experiments  to  which  the 
Guidelines  specifically  assign 
containment  levels; 

rV-E-l-b-(3)-(b).  Determining 
appropriate  containment  conditions  for 
experiments  according  to  case 
precedents  developed  under  Section  IV- 
E-l-b-(2)-(c). 

IV-E-l-b-(3)-(c).  Approving  minor 
modifications  of  already  certified  host- 
vector  systems.  (The  standards  and 
procedures  for  such  modifications  are 
described  in  Section  II-D-2); 

rV-E-l-b-(3)-(d).  Decertifying  already 
certified  host-vector  systems; 

IV-E-l-b-(3)-(e).  Adding  new  entries 
to  the  list  of  toxins  for  vertebrates  (see 
Appendix  F);  and 
IV-E-l-b-(3)-(f).  Approving  the 
cloning  of  toxin  genes  in  host-vector 
systems  other  than  E.  coli  K-12  (see 
Appendix  F). 

IV-E-l-b^4).  The  Director  shall 
conduct,  support,  and  assist  training 
programs  in  laboratory  safety  for 
Institutional  Biosafety  Committee 
members.  Biological  Safety  Officers, 


Principal  Investigators,  and  laboratory 
staff. 

IV-E-2.  Recombinant  DNA  Advisory 
Committee.  The  NIH  Recombinant  DNA 
Advisory  Committee  (RAC)  is 
responsible  for  carrying  out  specified 
functions  cited  below  as  well  as  others 
assigned  under  its  charter  or  by  the 
Secretary,  HHS,  the  Assistant  Secretary 
for  Health,  and  the  Director,  NIH. 

The  members  of  the  committee  shall 
be  chosen  to  provide,  collectively, 
expertise  in  scientific  fields  relevant  to 
recombinant  DNA  technology  and 
biological  safety — e.g.,  microbiology, 
molecular  biology,  virology,  genetics, 
epidemiology,  infectious  diseases,  the 
biology  of  enteric  organisms,  botany, 
plant  pathology,  ecology,  and  tissue 
culture.  At  least  20  percent  of  the 
members  shall  be  persons 
knowledgeable  in  applicable  law, 
standards  of  professional  conduct  and 
practice,  public  attitudes,  the 
environment,  public  health;  occupational 
health,  or  related  fields.  Representatives 
from  Federal  agencies  shall  serve  as 
nonvoting  members.  Nominations  for  the 
RAC  may  be  submitted  to  the  NIH 
Office  of  Recombinant  DNA  Activities. 
Bethesda,  Md.  20205. 

All  meetings  of  the  RAC  will  be 
announced  in  the  Federal  Register, 
including  tentative  agenda  items,  30 
days  in  advance  of  the  meeting,  with 
final  agendas  (if  modified)  available  at 
least  72  hours  before  the  meeting.  No 
item  defined  as  a major  action  under 
Section  IV-E-l-b-(l)  may  be  added  to 
an  agenda  after  it  appears  in  the  Federal 
Register. 

The  RAC  shall  be  responsible  for 
advising  the  Director,  NIH,  on  the 
actions  listed  in  Section  rV-E^l-b-(l) 
and  -(2). 

IV-E^.  The  Office  of  Recombinant 
DNA  Activities.  ORDA  shall  serve  as  a 
focal  point  for  information  on 
recombinant  DNA  activities  and  provide 
advice  to  all  within  and  outside  NIH, 
including  Institutions,  Biological  Safety 
Committees,  Principal  Investigators, 
Federal  agencies.  State  and  local 
governments,  and  institutions  in  the 
private  sector.  ORDA  shall  carry  out 
such  other  functions  as  may  be 
delegated  to  it  by  the  Director,  NIH, 
including  those  authorities  described  in 
Section  IV-E-l-b-(3).  In  addition, 

ORDA  shall  be  responsible  for  the 
following: 

IV-E-3-a.  Reviewing  and  approving 
Institutional  Biosafety  Committee  (IBC) 
membership; 

IV-E-3-b.  Publishing  in  the  Federal 
Register: 

rV-E-3-b-(l).  Announcements  of 
Recombinant  DNA  Advisory  Committee 
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(RAC)  meetings  and  agendas  at  least  30 
days  in  advance; 

Nota. — If  the  agenda  for  an  RAC  meeting  is 
modified.  ORDA  shall  make  the  revised 
agenda  available  to  anyone,  upon  request  at 
least  72  hours  in  advance  of  the  meeting. 

rV-E-3-b-{2).  Proposed  major  actions 
of  the  type  falling  under  Section  IV-E-1- 
b-(l)  at  least  30  days  prior  to  the  RAC 
meeting  at  which  they  will  be 
considered;  and 

rV-E-3-b-(3).  The  NIH  Director's  final 
decision  on  recommendations  made  by 
the  RAC. 

rV-E-3-c.  Publishing  the  Recombinant 
DNA  Technical  Bulletin;  and 

IV-E-3-d.  Serving  as  executive 
secretary  of  the  RAC 

IV-E-4.  Other  NIH  Components. 

Other  NIH  components  shall  be 
responsible  for 

rV-E-4-a.  Certifying  P4  facilities, 
inspecting  them  periodically,  and 
inspecting  other  recombinant  DNA 
facilities  as  deemed  necessary;  and 

rV-E-4-b.  Announcing  and 
distributing  certified  HV2  host-vector 
systems  (see  Section  U-D-3). 

rV-F.  Compliance.  As  a condition  for 
NIH  funding  of  recombinant  DNA 
research,  Institutions  must  ensure  that 
such  research  conducted  at  or 
sponsored  by  the  Institution, 
inespective  of  the  source  of  funding, 
shall  comply  with  these  Guidelines.  The 
policies  on  noncompliance  are  as 
follows: 

rV-F-1.  All  NIH-funded  projects 
involving  recombinant  DNA  techniques 
must  comply  with  the  NTH  Guidelines. 
Noncompliance  may  result  in  (i) 
suspension,  limitation,  or  termination  of 
financial  assistance  for  such  projects 
and  of  NIH  funds  for  other  recombinant 
DNA  research  at  the  Institution,  or  (ii)  a 
requirement  for  prior  NIH  approval  of 
any  or  all  recombinant  DNA  projects  at 
the  Institution. 

rV-F-2.  All  non-NIH  funded  projects 
involving  recombinant  DNA  techniques 
conducted  at  or  sponsored  by  an 
Institution  that  receives  NIH  funds  for 
projects  involving  such  techniques  must 
comply  with  the  NIH  Guidelines. 
Noncompliance  may  result  in  (i) 
suspension,  limitation,  or  termination  of 
NIH  funds  for  recombinant  DNA 
research  at  the  Institution,  or  (ii)  a 
requirement  for  prior  NIH  approval  of 
any  or  all  recombinant  DNA  projects  at 
the  Institution. 

IV-F-3.  Information  concerning 
noncompliance  with  the  Guildelines 
may  be  brought  forward  by  any  person. 
It  should  be  delivered  to  both  NIH 
(ORDA)  and  the  relevant  Institution. 

The  Institution,  generally  through  the 
IBC.  shall  take  appropriate  action.  The 


Institution  shall  forward  a complete 
report  of  the  incident  to  ORDA. 
recommending  any  further  action 
indicated. 

IV-F-4.  In  cases  where  NIH  proposes 
to  suspend,  limit,  or  terminate  financial 
assistance  because  of  noncompliance 
with  the  Guidelines,  applicable  DHEW 
and  Public  Health  Service  Procedures 
shall  govern. 

rV-F-5.  Voluntary  Compliance.  Any 
individual,  corporation,  or  institution 
that  is  not  otherwise  covered  by  the 
Guidelines  is  encouraged  to  conduct 
recombinant  DNA  research  activities  in 
accordance  with  the  Guidelines,  through 
the  procedures  set  forth  in  Part  VI. 
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in  Appendix  B to  these  Guidelines. 

The  Director.  NIH  with  advice  of  the 
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listed  as  Class  2 in  the  Classification  of 
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cabinet  for  personnel  protection  having  an 
inward  flow  of  air  away  from  the  operator. 
The  exhaust  air  from  this  cabinet  is  filtered 
through  a high-efficiency  particulate  air 
(HEPA)  filter.  This  cabinet  is  used  in  three 
operational  modes:  (1)  with  a full-width  open 
front,  (2)  with  an  installed  front  closure  panel 
(having  four  6-inch  diameter  openings) 
without  gloves,  and  (3)  with  an  installed  front 
closure  panel  equipped  with  arm-length 


[425] 


Federal  Register  / Vol.  47,  No.  77  / Wednesday,  April  21,  1982  / Notices 


17193 


rubber  gloves.  The  face  velocity  of  the 
inward  flow  of  air  through  the  full-width  open 
front  is  75  feet  per  minute  or  greater.  A Class 
1/  cabinet  is  a ventilated  cabinet  for 
personnel  and  product  protection  having  an 
open  front  with  inward  air  flow  for  personnel 
protection,  and  HEPA  filtered  mass 
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laboratory  conditions  by  transformation, 
transduction,  phage  infection,  and/or 
conjugation  with  transfer  of  phage,  plasmid, 
and/or  chromosomal  genetic  information. 

Note  that  this  definition  of  exchange  may  be 
less  stringent  than  that  applied  to  exempt 
organisms  under  Section  III-D-4. 

36.  As  classified  in  the  Third  Report  of  the 
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Viruses;  Classification  and  Nomenclature  of 
Viruses;  R.  E.  F.  Matthews,  Ed.  Intervirology 
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48.  A USDA  permit,  required  for  import  and 
interstate  transport  of  pathogens,  may  be 
obtained  from  the  Animal  and  Plant  Health 
Inspecton  Service,  USDA,  Federal  Building. 
Hyattsville,  MD  20782. 

49.  A subset  of  non-conjugative  plasmid 
vectors  are  also  poorly  mobilizable  (e.g.,  pBR 
322,  pBR313).  Where  practical,  these  vectors 
should  be  employed. 

50. 1.e.,  the  total  of  all  genomes  within  a 
Family  shall  not  exceed  two-thirds  of  the 
genome. 

51.  All  activities,  inlcuding  storage  of 
variloa  and  whitepox  are  restricted  to  the 
single  national  facility  (World  Health 
Organization  (WHO)  Collaborating  Center 
for  Smallpox  Research,  Centers  for  Disease 
Control,  in  Atlanta). 

VI.  Voluntary  Compliance 

VI-A.  Basic  Policy.  Individuals, 
corporations,  and  institutions  not 
otherwise  covered  by  the  Guidelines  are 
encouraged  to  do  so  by  following  the 
standards  and  procedures  set  forth  in 
Parts  I-IV  of  the  Guidelines.  In  order  to 
simplify  discussion,  references  hereafter 
to  “institutions"  are  intended  to 
encompass  corporations,  and 
individuals  who  have  no  organizational 
affiliation.  For  purposes  of  complying 
with  the  Guidelines,  and  individual 
intending  to  carry  out  research  involving 
recombinant  DNA  is  encouraged  to 
affiliate  with  an  institution  that  has  an 
Institutional  Biosafety  Gommittee 
approved  under  the  Guidelines. 

Since  commercial  organizations  have 
special  concerns,  such  as  protection  of 


proprietary  data,  some  modifications 
and  explanations  of  the  procedures  in 
Parts  I-IV  are  provided  below,  in  order 
to  address  these  concerns. 

VI-B.  IBC  Approval.  The  NIH  Office 
of  Recombinant  DNA  Activities  (ORDA) 
will  review  the  membership  of  an 
institution’s  Institutional  Biosafety 
Committee  (IBC)  and,  where  it  finds  the 
IBC  meets  the  requirements  set  forth  in 
Section  IV-D-2,  will  give  its  approval  to 
the  IBC  membership. 

It  should  be  emphasized  that 
employment  of  an  IBC  member  solely 
for  purposes  of  membership  on  the  IBC 
does  not  itself  make  the  member  an 
institutionally  affiliated  member  for 
purposes  of  Section  IV-D-2-a. 

Except  for  the  unaffiliated  members,  a 
member  of  an  IBC  for  an  institution  not 
otherwise  covered  by  the  Guidelines 
may  participate  in  the  review  and 
approval  of  a project  in  which  the 
member  has  a direct  financial  interest, 
so  long  as  the  member  has  not  been  and 
does  not  expect  to  be  engaged  in  the 
project.  Section  IV-D-2-d  is  modihed  tQ 
that  extent  for  purposes  of  these 
institutions. 

VI-C.  Certification  of  Host-Vector 
Systems.  A host-vector  system  may  be 
proposed  for  certification  by  the 
Director,  NIH,  in  accordance  with  the 
procedures  set  forth  in  Section  II-D-2-a. 

Institutions  not  otherwise  covered  by 
the  Guidelines  will  not  be  subject  to 
Section  II-D-3  by  complying  with  these 
procedures. 

In  order  to  ensure  protection  for 
proprietary  data,  any  public  notice 
regarding  a host-vector  system  which  is 
designated  by  the  institution  as 
proprietary  under  Section  VI-E-1  will  be 
issued  only  after  consultation  with  the 
institution  as  to  the  content  of  the 
notice. 

VI-D.  Requests  for  Exemptions  and 
Approvals.  Requests  for  exemptions  or 
other  approvals  required  by  the 
Guidelines  should  be  requested  by 
following  the  procedures  set  forth  in  the 
appropriate  sections  in  Parts  I-IV  of  the 
Guidelines. 

In  order  to  ensure  protection  for 
proprietary  data,  any  public  notice 
regarding  a request  for  an  exemption  or 
other  approval  which  is  designated  by 
the  institution  as  proprietary  under 
Section  VI-E-1  will  be  issued  only  after 
consultation  with  the  institution  as  to 
the  content  of  the  notice. 

VI-E.  Protection  of  Proprietary  Data. 
In  general,  the  Freedom  of  Information 
Act  requires  Federal  agencies  to  make 
their  records  available  to  the  public 
upon  request.  However,  this  requirement 
does  not  apply  to,  among  other  things, 
“trade  secrets  and  commercial  and 
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financial  information  obtained  &om  a 
person  and  privileged  or  confidential.” 

18  U.S.C.  1905.  in  him  makes  it  a crime 
for  an  officer  or  employee  of  the  United 
States  or  any  Federal  department  or 
agency  to  publish,  divulge,  disclose,  or 
make  known  “in  any  manner  or  to  any 
extent  not  authorize  by  law  any 
information  coming  to  him  in  the  course 
of  his  employment  or  official  duties  or 
by  reason  of  any  examination  or 
investigation  made  by,  or  return,  report 
or  record  made  to  or  filed  with,  such 
department  or  agency  or  officer  or 
employee  thereof,  which  information 
concerns  or  relates  to  the  trade  secrets, 
[or  processes  ...  of  any  person,  firm, 
partnership,  corporation,  or 
association.”  This  provision  applies  to 
all  employees  of  the  Federal 
Government  including  special 
Government  employees.  Members  of  the 
Recombinant  DNA  Advisory  Committee 
are  ”spedal  Government  employees.” 

Vl-^1.  In  submitting  information  to 
NIH  for  purposes  of  compMng 
voluntarily  with  the  Guidelines,  an 
institution  may  designate  those  items  of 
information  which  the  institution 
believes  constitute  trade  secrets  or 
privileged  or  confidential  commerical  or 
nnancial  information. 

Vl-E-2.  If  NIH  receives  a request 
under  the  Freedom  of  Information  Act 
for  information  so  designated.  NIH  will 
promptly  contact  the  institution  to 
secure  its  views  as  to  whether  the 
information  (or  some  portion)  should  be 
released. 

VI-E-3.  If  the  NIH  decides  to  release 
this  information  (or  some  portion)  in 
response  to  a Freedom  of  Information 
request  or  otherwise,  the  institution  will 
be  advised:  and  the  actual  release  will 
not  be  made  until  the  expiration  of  15 
days  after  the  institution  is  so  advised, 
except  to  the  extent  that  earlier  release, 
in  the  judgement  of  the  Director,  NIH,  is 
necessary  to  protect  against  an 
imminent  hazard  to  the  public  or  the 
environment. 

Vl-E-4.  Presubmission  Review. 

VI-F.-4-a.  Any  institution  not 
otherwise  covered  by  the  Guidelines, 
which  IS  considering  submission  of  data 
or  information  voluntarily  to  NIH.  may 
request  presubmission  review  of  the 
records  involved  to  determine  whether, 
if  the  records  are  submitted.  NIH  will  or 
will  not  make  part  or  all  of  the  records 
available  upon  request  under  the 
Freedom  of  Information  Act. 

Vl-E-4-b.  A request  for 
presubmission  review  should  be 
submitted  to  ORDA,  along  with  the 
records  involved.  These  records  must  be 
clearly  marked  as  being  the  property  of 
the  institution,  on  loan  to  NIH  solely  for 
the  purpose  of  making  a determination 


under  the  Freedom  of  Information  Act. 
OROA  will  then  seek  a determination 
from  the  HHS  Freedom  of  Information 
Officer,  the  responsible  official  under 
HHS  regulations  (45  CFR  Part  5),  as  to 
whether  the  records  involved  (or  some 
portion)  are  or  are  not  available  to 
members  of  the  public  under  the 
Freedom  of  Information  Act.  Pending 
such  a determination,  the  records  will 
be  kept  separate  from  ORDA  files,  will 
be  considered  records  of  the  institution 
and  not  ORDA  and  will  not  be  received 
as  part  of  ORDA  files.  No  copies  will  be 
made  of  the  records. 

V1-E-4-C.  ORDA  will  Inform  the 
Institution  of  the  HHS  Freedom  of 
Information  Officer's  determination  and 
follow  the  institution's  instructions  as  to 
whether  some  or  all  the  records 
involved  are  to  be  returned  to  the 
Institution  or  to  become  a part  of  ORDA 
files.  If  the  institution  instructs  ORDA  to 
return  the  records,  no  copies  or 
summaries  of  the  records  will  be  made 
or  retained  by  HHS,  NIH,  or  ORDA 

VI-E-4-d.  The  HHS  Freedom  of 
Information  Officer's  determination  will 
represent  that  offidal's  judgement,  as  of 
the  time  of  the  determination,  as  to 
whether  the  records  involved  (or  some 
portion)  would  be  exempt  from 
disclosure  under  the  Freedom  of 
Information  Act,  if  at  the  time  of  the 
determination  the  records  were  in 
ORDA  flies  and  a request  was  received 
from  them  under  the  Act. 

Appendix  A. — Exemptions  Under  Ill-D-4 

Section  Ill-D-4  slalet  that  exemption  from 
these  Guidelines  are  "certain  specified 
recombinant  DNA  molecules  that  consist 
entirely  of  DNA  segments  from  different 
species  that  exchange  DNA  by  known 
physiological  processes,  though  one  or  more 
of  the  segments  may  be  a synthetic 
equivalent  A list  of  such  exchangers  will  be 
prepared  and  periodically  revised  by  the 
Director.  NIH.  with  advice  of  the  RAC.  after 
appropriate  notice  and  opportunity  for  public 
comment  (See  Section  rV-E-l-b-{l)-(d).) 
Certain  classes  are  exempt  as  of  publication 
of  these  Revised  Guidelines.  The  list  is  in 
Appendix  A." 

Under  section  III-D-4  of  these  Guidelines 
are  recombinant  DNA  molecules  that  are  (1) 
composed  entirely  of  DNA  segments  from 
one  or  more  of  the  organisms  within  a sublist 
and  (2)  to  be  propagated  in  any  of  the 
organisms  within  a sublist.  (Classiflcation  of 
Bergey'a  Manual  of  Determinative 
Bacteriology,  eighth  edition.  R.  E.  Buchanan 
and  N.  E.  Gibbons,  editors.  Williams  and 
Wilkins  Company:  Baltimore,  1974.) 

Subhat  ,4 

1.  Genus  Eacherichia 

2.  Genus  Shigella 

3.  Genus  Salmonella  (including  Arizona) 

4.  Genus  Enterobacter 

5.  Genus  Citrobacter  (including  Levineo) 

6.  Genus  Klebaiello 


7.  Genus  Erwinia 

8.  Pseudomonas  aeruginosa.  Pseudomonas 
putida  and  Pseudomonas  fluorescens 

9.  Serratia  marcescens 

10.  Yersinia  enterocolilica 

Subliat  B 

1.  Bacillus  aub tills 

2.  Bacillus  licbeniformis 

3.  Bacillus  pumilua 

4.  Bacillus  globigii 

5.  Bacillus  niger 
8.  Bacillus  nato 

7.  Bacillus  amyloliquefaciena 

8.  Bacillus  aterrimua 

Subliat  C 

1.  Streptomyces  aureofaciena 

2.  Streptomyces  rimosua 

3.  Streptomyces  coelicolor 

Subliat  D 

1.  Streptomyces  griaeua 

2.  Streptomyces  cyaneua 

3.  Streptomyces  venezuelae 

Subliat  E 

One  way  transfer  of  Streptococcus  mutana 
or  Streptococcus  lactia  DNA  into 
Streptococcus  sanguis. 

Sublist  F 

1.  Streptococcus  sanguis 

2.  Streptococcus  pneumoniae 

3.  Streptococcus  faecalia 

4.  Streptococcus  pyogenes 

Appendix  B.— Classification  of 
Microorganisms  on  the  Basis  of  Hazard 

L Classification  of  Eliologic  Agents  on  the 
Basis  of  Hazard  (1) 

A.  Class  1 Agents 

All  bacterial,  parasitic,  fungal,  viral, 
rickettsial,  and  chlamydial  agents  not 
included  in  higher  classes. 

B.  Class  2 Agents 

1.  Bacterial  Agents 

Actinobacillua — all  species  except  A.  mallei, 
which  is  in  Class  3 
Arizona  hinshawii — all  sterotypes 
Bacillus  anthracia 
Bordetella — all  species 
Borrelia  recurrentis,  B.  vincenti 
Clostridium  botulinum. 

Cl.  chauvoei.  Cl.  baemolyticum. 

Cl.  bistolyticum.  Cl.  novyi 
Cl.  septicum.  Cl.  tetoni 
Corynebacterium  diptheriae, 

C.  equi,  C baemolyticum, 

C.  pseudoluberculoaia 
C.  pyogenes,  C.  renale 
Diplococcus  (Streptococcus)  pneumoniae 
Erysipehtbrix  insidiosa 
Escherichia  call — all  enteropathogenic 
serotypes 

Haemophilus  ducreyi,  H.  influenzae 
Herellae  vaginicola 

Klebsiella — all  species  and  all  serotypes 
Leptospira  interrogans — all  serotypes 
Listeria — all  species 
Mima  polymorpha 
Moraxella — all  species 
Mycobacteria — all  species  except  those 
listed  in  Class  3 
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Mycoplasma — alj  species  except 
Mycoplasma  mycoides  and  Mycoplasma 
agalactiae,  which  are  in  Class  5 
Neisseria  gonorrhoeae,  N.  Meningitidis 
PasteurelJa — all  species  except  those  listed  in 
Class  3 

Salmonella — all  species  and  all  serotypes 
Shigella — all  species  and  all  serotypes 
Sphaerophorus  necrophorus 
Staphylococcus  aureus 
Streptobacillus  moniliformis 
Streptococcus  pyogeiies 
Treponema  carateum,  T pallidum,  and  T. 
pertenue 

Vibrio  fetus,  V.  comma,  including  biotype  El 
Tor,  and  Vi  parahemolyticus 

2.  Fungal  Agents 

**Actinomycetes  (including  Nocardia  species 
and  Actinomyces  species  and  Arachnia 
propionica) 

Blastomyces  dermatitidis 
Cryptococcus  neoformans 
Paracoccidioides  brasiliensis 

3.  Parasitic  Agents 
Endamoeba  histolytica 
Leishmania  sp. 

Naegleria  gruberi 
Toxoplasma  gondii 
Toxocara  canis 
Trichinella  spiralis 
Trypanosoma  cruzi 

4.  Viral,  Rickettsial,  and  Chlamydial 

Agents 

Adenoviruses — human — all  types 
Cache  Valley  virus 
Coxsackie  A and  B viruses 
Cytomegaloviruses 
Echoviruses — all  types 
Encephalomyocarditis  virus  (EMC) 

Flanders  virus 
Hart  Park  virus 

Hepatitis-associated  antigen  material 
Herpes  viruses — except  Herpesvirus  simiae 
(Monkey  B virus)  which  is  in  Class  4 
Corona  viruses 

Influenza  viruses — all  types  except  A/PR8/ 
34,  which  is  in  Class  1 
Langat  virus 

Lymphogranuloma  venereum  agent 
Measles  virus 
Mumps  virus 

Parainfluenza  virus — all  types  except 
Parainfluenza  virus  3,  SF4  strain,  which  is 
in  Class  1 

Poliviruses — all  types,  wild  and  attenuated 
Poxviruses — all  types  except  Alastrim, 
Smallpox,  Monkey  pox,  and  Whitepox, 
which  depending  on  experiments,  are  in 
Class  3 or  Class  4 

Rabies  virus — all  strains  except  Rabies  street 
virus,  which  should  be  classified  in  Class  3 
when  inoculated  into  carnivores 
Reoviruses — all  types 
Respiratory  syncytial  virus 
Rhinoviruses — all  types 
Rubella  virus 

Simian  viruses — all  types  except  Herpesvirus 
simiae  (Monkey  B virus)  and  Marburg 
virus,  which  are  in  Class  4 
Sindbis  virus 
Tensaw  virus 
Turlock  virus 
Vaccinia  virus 
Varcella  virus 
Vole  rickettsia 


Yellow  fever  virus,  17D  vaccine  strain 

C.  Class  3 Agents 

1.  Bacterial  Agents 
Actinobacillus  mallei* 

Bartonella — all  species 
Brucella — all  species 
Francisella  tularensis 
Mycobacterium  avium,  M.  bovis,  M. 

tuberculosis 

Pasteurella  multocide  type  B ("buffalo"  and 
other  foreign  virulent  strains*) 
Pseudenionas  Pseudomallei* 

Yersenia  pestis 

2.  Fungal  Agents 
Coccidioides  immitis 
Histoplasma  capsulatum 
Histoplasma  capsulatum  var.  duboisii 

3.  Parasitic  Agents 
Schistosoma  mansoni 

4.  Viral,  Rickettsial,  and  Chlamydial 

Agents 

***Alastrim,  Smallpox,  Monkeypox,  and 
Whitepox,  when  used  in  vitro 
Arboviruses — all  strains  except  those  in 
Class  2 and  4 (Arboviruses  indigenous  to 
the  United  States  are  in  Class  3,  except 
those  listed  in  Class  2.  West  Nile  and 
Semliki  Forest  viruses  may  be  classified  up 
or  down,  depending  on  the  conditions  of 
use  and  geographical  location  of  the 
laboratory.) 

Dengue  virus,  when  used  for  transmission  or 
animal  inoculation  experiments 
Lymphocytic  choriomeningitis  virus  (LCM) 
Psittacosis-Ornithosis-Trachoma  group  of 
agents 

Rabies  street  virus,  when  used  in 

inoculations  of  carnivores  (See  Class  2) 
Rickettsia — all  species  except  Vole  rickettsia 
when  used  for  transmission  or  animal 
inoculation  experiments 
Vesicular  stomatitis  virus  * 

Yellow  fever  virus — wild,  when  used  in  vitro 

D.  Class  4 Agents 

1.  Bacterial  Agents:  None 

2.  Fungal  Agents:  None 

3.  Parasitic  Agents:  None 

4.  Viral,  Rickettsial,  and  Chlamydial 

Agents 

* * *Alasatrim,  Smallpox,  Monkey  pox,  and 
Whitepox,  when  used  for  transmission  or 
animal  inoculation  experiments 
Hemorrhagic  fever  agents,  including  Crimean 
hemorrhagic  fever,  (Congo),  /unin,  and 
Machupo  viruses,  and  others  as  yet 
undefined 

Herpesvirus  simiae  (Monkey  B virus) 

Lassa  virus 
Marburg  virus 

Tick-borne  encephalitis  virus  complex, 
including  Russian  spring-summer 
encephalitis,  Kyasanur  forest  disease, 
Omsk  hemorrhagic  fever,  and  Central 
European  encephalitis  viruses 
Venezuelan  equine  encephalitis  virus, 
epidemic  strains,  when  used  for 
transmission  or  animal  inoculation 
experiments 

Yellow  fever  virus — wild,  when  used  for 
transmission  or  animal  inoculation 
experiments 

II.  Classification  of  Oncogenic  Viruses  on  the 

Basis  of  Potential  Hazard  (2) 

A.  Low-Risk  Oncogenic  Viruses 


Rous  Sarcoma 

SV-40 

CELO 

Ad7-SV40 

Polyoma 

Bovine  papilloma 
Rat  mammary  tumor 
Avian  Leukosis 
Murine  Leukemia 
Murine  Sarcoma 
Mouse  mammary  tumor 
Rat  Leukemia 
Hamster  Leukemia 
Bovine  Leukemia 
Dog  Sarcoma 

Mason-Pfizer  Monkey  Virus 
Marek's 

Guinea  Pig  Herpes 
Lucke  (Frog) 

Adenovirus 
Shope  Fibroma 
Shope  Papilloma 

B.  Moderate-Risk  Oncogenic  Viruses 
Ad2-SV40 
FeLV 

HV  Saimiri 

EBV 

SSV-1 

GaLV 

HV  a teles 

Yaba 

FeSV 

III.  Animal  Pathogens  (3) 

A.  Animal  disease  organisms  which  are 
forbidden  entry  into  the  United  States  by 
Law  (CDC  Class  5 agents) 

1.  Foot  and  mouth  disease  virus 
B.  Animal  disease  organisms  and  vectors 
which  are  forbidden  entry  into  the 
United  States  by  USDA  Policy  (CDC 
Class  5 Agents) 

African  horse  sickness  virus 
African  swine  fever  virus 
Besnoitia  besnoiti 
Borna  disease  virus 
Bovine  infectious  petechial  fever 
Camel  pox  virus 
Ephemeral  fever  virus 
Fowl  plague  virus 
Goat  pox  virus 
Hog  cholera  virus 
Louping  ill  virus 
Lumpy  skin  disease  virus 
Nairobi  sheep  disease  virus 
Newcastle  disease  virus  (Asiatic  strains) 
Mycoplasma  mycoides  (contagious  bovine 
pleuropneumonia) 

Mycoplasma  agalactiae  (contagious  agalactia 
of  sheep) 

Rickettsia  ruminatium  (heart  water) 

Rift  valley  fever  virus 
Rinderpest  virus 
Sheep  pox  virus 
Swine  vesicular  disease  virus 
Teschen  disease  virus 
Trypanosoma  vivax  (Nagana) 

Trypanosoma  evansi 
Theileria  prava  (East  Coast  fever) 

Theileria  annulata 
Theileria  lawrencei 
Theileria  bovis 
Theileria  hirci 
Vesicular  exanthema  virus 
Wesselsbron  disease  virus 
Zyonema 
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PootnotM  and  refaraocM  of  Appendix  B 

* A USOA  permit,  required  for  import  and 
Interetate  commerce  of  pathogens,  may  be 
obtained  from  the  Animal  and  Plant  Health 
inspection  Service,  USOA.  Federal  Building. 
HyatUville.  MD  20782. 

**  Since  the  publication  of  the 
clasaificatlon  in  1974  |1),  the  Acdnomycetet 
have  been  reclassified  as  bacterial  rather 
than  fungal  agenta. 

***  All  activities,  including  storage  of 
variola  and  whitepox  are  restricted  to  the 
single  national  facility  (World  Health 
Organisation  (WHO)  Collaborating  Center 
for  Smallpox  Resear^  Center  for  Disease 
Control  in  Atlanta). 

1.  ClattificoUon  of  Eliotogic  Agenta  on  the 
Baaia  of  Hazard.  (4th  Edition.  |uly  1974).  U.S 
Department  of  Health.  Education  and 
Welfare.  Public  Health  Service.  Center  for 
Disease  Control  Office  of  Biosafety.  Atlanta. 
Georgia  S0333. 

2.  NaUona!  Cancer  Institute  Safety 
Standards  for  Research  Involving  Oncogenic 
Viruses  (October  1974).  U.S.  Department  of 
Health.  Question,  and  Welfare  Publication 
No.  (NIH)  75-79a 

3.  U.S  Department  of  Agriculture.  Animal 
and  Plant  Health  Inspection  Service. 

1 

I Appendix  C — Exemptioos  Under  II1-0-4 

Section  UI-D-8  steles  that  exempt  from 
these  Guidelines  are  "Other  classes  of 
recombinant  DNA  molecules,  if  the  Director. 
NIH.  with  advice  of  the  RAC  after 
' appropriate  notice  and  opportunity  for  public 
I comment,  finds  that  they  do  not  present  a 
i significant  risk  to  health  or  the  environment. 

I (See  Section  rV-E-l-b-(l)-<d)).  Certain 
I classes  are  exempt  as  of  publication  of  these 
Revised  Guidelines." 

, The  following  classes  of  experiments  are 
j exempt  under  Section  iU-D-6  of  the 

Guidelines: 

I 1.  Recombinant  DNAs  in  Tissue  Culture. 

I Recombinant  DNA  molecules  derived 

II  entirely  from  non-viral  components  (that  is. 

I no  component  is  derived  from  a eukaryotic 
' vtnisl  that  are  propagated  and  maintained  in 
{ ceils  In  tissue  culture  are  exempt  from  these 
I Guidelines  with  the  exceptions  listed  below. 

, Exceptions.  Experiments  described  in 
I Section  fll-A  which  require  specific  RAC 
I review  and  NIH  approval  before  Initiation  of 
the  experiment. 

Experiments  Involving  DNA  from  Class  3. 

4,  or  5 organisms  (1)  or  cells  known  to  be 
I infected  with  these  agents. 

Expenments  involving  the  deliberate 
! introdurlton  of  genes  coding  for  the 
I biosynthesis  of  toxins  potent  for  vertebrates, 
t (See  Appendix  F.) 

. 2 Expenments  Involving  E coli  K-t2  Host- 

I Vector  Systems.  Expenments  which  use  E. 

I coll  K-12  host-vector  systems,  with  the 
I exception  of  those  experiments  listed  below. 

are  exempt  from  these  Guidelines  provided 
I that  (a)  the  E coli  host  shall  not  contain 
‘ conjugation  proficient  plasmids  or 
I generalized  transducing  phages,  and  (b) 

I lambda  or  lambdoid  or  Ff  bacteriophages  or 
I nonconjugalive  plasmids  (49)  shall  be  used  as 
’ vectors  However,  expenments  involving  the 
I Insertion  into  £ coli  K-12  of  DNA  from 


prokaryotes  that  exchange  genetic 
information  (35)  with  E.  coli  may  by 
performed  with  any  £ coli  K-12  vector  (e  g., 
conjugative  plasmid).  When  a nonconjugative 
vector  is  used,  the  £ coli  K-12  host  may 
contain  conjugation-proficient  plasmids 
either  autonomous  or  integrated,  or 
generalized  transducing  phages. 

For  these  exempt  experiments.  Pi  physical 
containment  concLtions  are  recommended. 

Exceptions.  Experiments  described  in 
Section  lll-A  which  require  speciRc  RAC 
review  and  NIH  approval  before  initiation  of 
the  experiment 

Experiments  involving  DNA  from  Class  3, 

4.  or  5 organisms  (1|  or  from  cells  known  to 
be  infected  with  these  agents  may  be 
conducted  under  containment  conditions 
specified  in  Section  lll-B-2  with  prior  IBC 
review  and  approval. 

Large-scale  experiments  (e.g..  more  than  10 
liters  of  culture)  require  prior  IBC  review  and 
approval.  (See  Section  IIl-B-5.) 

Experiments  involving  the  deliberate 
cloning  of  genes  coding  for  the  biosynthesis 
of  toxins  potent  for  vertebrates.  (See 
Appendix  F.) 

3.  Experiments  Involving  Saccharomyces 
cerevisioe  Host-  Vector  Systems.  Experiments 
which  use  Saccharomyces  cerevisioe  host- 
vector  systems,  with  the  exception  of 
experiments  listed  below,  are  exempt  from 
these  Guidelines  provided  that  laboratory 
strains  are  used. 

For  these  exempt  experiments.  Pi  physical 
containment  conditions  are  recommended. 

Exceptions.  Experiments  described  in 
Section  lll-A  which  require  specific  RAC 
review  and  NIH  approval  before  initiation  of 
the  experiment. 

Experiments  involving  CDC  Class  3.  4.  or  5 
organisms  (1)  or  cells  known  to  be  infected 
with  these  agents  may  be  conducted  under 
containment  conditions  specified  in  Section 
lll-B-2  with  prior  IBC  review  and  approval. 

Large-scale  experiments  (e  g.,  more  than  10 
liters  of  culture)  require  prior  IBC  review  and 
approval  (See  Section  IIl-B-5.) 

Experiments  Involving  the  deliberate 
cloning  of  genes  coding  for  the  biosynthesis 
of  toxins  potent  for  vertebrates.  (See 
Appendix  F.) 

4.  Experiments  Involving  Bacillus  subtilis 
Host  Vector-Systems.  Any  asporogenic 
Bacillus  subtilis  strain  which  does  not  revert 
to  a sporeformer  with  a frequency  greater 
than  10' ’can  be  used  for  cloning  DNA.  with 
the  exception  of  those  experiments  listed 
below.  Indigenous  Bacillus  plasmids  and 
phages,  whose  host-range  does  not  include 
Bacillus  cereus  or  Bacillus  anthracis.  may  be 
used  as  vectors. 

For  these  exempt  experiments  Pi  physical 
containment  conditions  are  recommended. 

Exceptions.  Experiments  described  in 
Seebon  III-A  which  require  specific  RAC 
review  and  approval  before  initiation  of  the 
experiment. 

Experiments  involving  CDC  Class  3.  4.  or  5 
organisms  (1|  or  cells  known  to  be  infected 
with  these  agents  may  be  conducted  under 
containment  conditions  specified  by  Section 
III-B-2  with  prior  IBC  review  and  approval. 

Large-scale  experiments  (e.g..  more  than  10 
liters  of  culture)  require  prior  IBC  review  and 
approval!  (See  Section  III-B-5.) 


Experiments  involving  the  deliberate 
cloning  of  genes  coding  for  the  biosynthesis 
of  toxins  potent  for  vertebrates.  (See 
Appendix  F.) 

Appendix  D — Actions  Taken  Under  The 
Guidelines 

As  noted  (n  the  subsections  of  Sections  IV- 
E-l-b-(l)  and  IV-E-l-b-(2).  the  Director, 

NIH.  may  take  certain  actions  with  regard  to 
the  Guidelines  after  consideration  by  the 
RAC. 

Some  of  the  actions  taken  to  date  include 
the  following: 

1.  Permission  is  granted  tb  clone  Foot-and- 
Mouth  Disease  Virus  in  the  EKI  host-vector 
system  consisting  of  £ coli  K-12  and  the 
vector  pBR322.  all  work  to  be  done  at  the 
Plum  Island  Animal  Disease  Center. 

2.  Certain  specified  clones  derived  from 
segments  of  the  Foot-and-Mouth  Disease 
Virus  may  be  transferred  from  Plum  Island 
Animal  Disease  Center  to  the  facilities  of 
Genenlech.  Inc.,  of  South  San  Franciso. 
California.  Further  development  of  the  clones 
at  Cenentoch  has  been  approved  under 

Pi  -i-  EKI  conditions. 

3.  The  Rd  strain  of  Hemophilus  influenzae 
can  be  used  as  a host  for  the  propagation  of 
the  cloned  Tn  10  let  R gene  derived  from  £ 
coH  K-12  employing  the  non-conjugative 
Haemophilus  plasmid.  pRSF0885.  under  Pi 
conditions. 

4.  Permission  is  granted  to  clone  certain 
subgenomic  segments  of  Fool-and-Mouth 
Disease  Virus  in  HVI  Bacillus  Subtilis  and 
Saccharomyces  cerevisioe  host-vector 
systems  under  Pi  conditions  at  Genenlech. 
Inc.,  South  San  Francisco.  California. 

5.  Permission  is  granted  to  Dr.  Ronald 
Davis  of  Stanford  University  to  field  test  com 
plants  modified  by  recombinant  DNA 
techniques  under  specified  containment 
conditions. 

8.  Permission  is  granted  to  clone  in  £ co/i 
K-12.  under  Pi  physical  containment 
conditions,  subgenomic  segments  of  Rift 
Valley  Fever  Virus  subject  to  conditions 
which  have  been  set  forth  by  the  RAC. 

7.  Attenuated  laboratory  strains  of 
Salmonella  typhimurium  may  be  used  under 
Pi  physical  containment  conditions  to  screen 
for  the  Saccharomyces  cerevisioe 
pseudouridine  synthetase  gene.  The  plasmid 
YEpl3  will  be  employed  as  the  vector. 

8.  Permission  is  granted  to  transfer  certain 
clones  of  subgenomic  segments  of  Foot-and- 
Mouth  Disease  Virus  from  Plum  Island 
Animal  Disease  Center  to  the  laboratories  of 
Molecular  Genetics.  Inc..  Minnetonka, 
Minnesota,  and  to  work  with  these  clones 
under  Pi  containment  conditions.  Approval  is 
contingent  upon  review  of  data  on  infectivity 
testing  of  the  clones  by  a working  group  of 
the  RAC. 

Appendix  E — Certified  Host-Vector  Systems 

While  many  experiments  using  £ coli  K- 
12.  Saccharomyces  cerevisioe  and  Bacillus 
subtilis  are  currently  exempt  from  the 
Guidelines  under  Exemption  IIl-D-5.  some 
derivatives  of  these  host-vector  systems  were 
previously  classified  as  HVI  or  HV2.  A 
listing  of  those  systems  follows: 

HVI — The  following  plasmids  are  accepted 
us  the  vector  components  of  certified  B. 
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subtilis  HVl  systems:  pUBllO,  pCl94,  pSl94, 
pSA2100,  pEl94,  pT127,  pUBll2.  pC221, 
pC223,  and  pAB124.  B.  subtilis  strains  RUB 
331  and  BGSC  1S53  have  been  certified  as  the 
host  component  of  HVl  systems  based  on 
these  plasmids. 

HV2 — The  asporogenic  mutant  derivative 
of  Bacillus  subtilis,  ASB  298,  with  the 
following  plasmids  as  the  vector  component; 
pUBllO,  pCl94,  pSl94.  pSA2100,  pEl94, 
pT127.  pUBll2.  pC221,  pC223,  and  pABl24. 

HV2 — The  following  sterile  strains  of 
Saccharomyces  cerevisiae,  all  of  which  have 
the  ste-VC9  mutation,  SHYl,  SHY2,  SHY3, 
and  SHY4,  The  following  plasmids  are 
certified  for  use:  Ylpl,  YEp2,  YEp4,  Ylp5, 
YEp6,  YRp7,  YEp20,  YEp21,  YEp24,  Ylp25, 
Ylp26,  Ylp27,  Ylp28,  YIp29,  YIp30,  YIp31, 
Ylp32,  and  YIp33. 

EK2  Plasmid  Systems.  The  E.  coli  K-12 
strain  chi-1776.  The  following  plasmids  are 
certified  for  use:  pSClOl.  pMB9,  pBR313, 
pBR322,  pDH24,  pBR327,  pGLlOl,  pHBl.  The 
following  E.  coli/S.  cerevisiae  hybrid 
plasmids  are  certified  as  EK2  vectors  when 
used  in  E.  coli  chi-1776  or  in  the  sterile  yeast 
strains,  SHYl,  SHY2,  SHY3  and  SHY4:  Ylpl, 
YEp2,  YEp4,  Ylp5,  YEp6,  YRp7,  YEp20,  YEp21, 
YEp24,  YIp25,  YIp26,  YIp27,  YIp28,  Ylp29, 
YIp30,  YIp31,  Ylp32  and  Ylp33. 

EK2  Bacteriophage  Systems.  Tlie  following 
are  certified  EK2  systems  based  on 
bacteriophage  lambda: 


Vector 

Host 

K^WESkB  ’ 

DPSOsupF 

)igtW£S\B'  

np50st/pF 

\gtZJwrxS  ' 

T3Eco//  K- 12 

XgtALO^B 

DP50st/pF 

Charon  3A 

DP50  or  DP505f/pF 

Charon  4A 

OP50  or  DPSOsi/pF 

Charon  16A 

DPSO  or  DPSOsupF 

Charon  21 A 

DPSOsypE 

Charon  23A 

DPSO  or  DPSOsf/pF 

Charon  24A 

DPSO  or  DPSOsupF 

E.  coli  K-12  strains  chi-2447  and  chi-2281 
are  certified  for  use  with  lambda  vectors  that 
are  certified  for  use  with  strain  DP50  or 
DPSOsupF  provided  that  the  su®  strain  not  be 
used  as  a propagation  host. 

'E.  coli  K-12  strains  chi-1984,  chi-2705,  chi- 
2001,  and  chi-2363  are  certified  for  use  with 
lambda  vectors  that  are  certified  for  use  with 
strain  DP50  or  SPSOsupF  provided  that  the  su® 
strains  not  be  used  as  propagation  hosts. 

Additional  certified  host-vector  systems 
are  as  follows: 

HVl — The  following  specified  strains  of 
Neurospora  crassa  which  have  been  modified 
to  prevent  aerial  dispersion: 

(1)  ini  (inositolless)  strains  37102,  37401. 
46316,  64001,  and  89601. 

(2)  csp-1  strain  UCIA37  and  csp-2  strains 
FS  590,  UCLAlOl  (these  are  conidial 
separation  mutants). 

(3)  eas  strain  UCLA191  (an  “easily 
wettable”  mutant). 

HVl — The  following  Streptomyces  species; 
Streptomyces  coelicolor,  S.  lividans,  S. 
parvulus,  and  S.  griseus.  The  following  are 


accepted  as  vector  components  of  certified 
Streptomyces  HVl  systems;  Streptomyces 
plasmids  SCP2,  SLPl.2,  pIJlOl,  actinophage 
phi  C31,  and  their  derivatives. 

HVl — Pseudomonas  putida  strain  KT2440 
with  plasmid  vectors  pKT262,  pKT263,  and 
pKT264. 

Appendix  F — Containment  Conditions  for 
Cloning  of  Genes  Coding  for  the  Biosynthesis 
of  Toxins  for  Vertebrates 

1.  General  Information.  Appendix  F 
specifies  the  containment  to  be  used  for  the 
deliberate  cloning  of  genes  coding  for  the 
biosynthesis  of  toxins  for  vertebrates. 

Cloning  of  genes  coding  for  toxins  for 
vertebrates  that  have  an  LDw  of  less  than  100 
nanograms  per  kilogram  body  weight  (e.g., 
the  botulinum  toxins,  tetanus  toxin, 
diphtheria  toxin.  Shigella  dysenteria 
neurotoxin)  is  prohibited.  No  specific 
restrictions  shall  apply  to  the  cloning  of  genes 
if  the  protein  specified  by  the  gene  has  an 
LDso  of  100  micrograms  or  more  per  kilogram 
of  body  weight.  Experiments  involving  genes 
coding  for  toxins  with  an  LDso  of  100 
micrograms  or  less  per  kilogram  body  weight 
shall  be  registered  with  ORDA  prior  to 
initiating  the  experiments.  A list  of  toxins 
classified  as  to  LDm  is  available  from  ORDA. 
Testing  procedures  for  determining  toxicity  of 
toxins  not  on  the  list  are  available  from 
ORDA.  The  results  of  such  tests  shall  be 
forwarded  to  ORDA,  which  will  consult  with 
the  ad  hoc  Working  Group  on  toxins  prior  to 
inclusion  of  the  toxin  on  the  list.  (See  Section 
IV-F,-l-b-(3)-(e).) 

2.  Contaiment  Conditions  for  Cloning  of 
Toxin  Genes  in  E.  coli  K-12.  (a)  Cloining  of 
genes  coding  for  toxins  for  vertebrates  that 
have  an  LDso  in  the  range  of  100  nanograms  to 
1000  nanograms  per  kilogram  body  weight 
(e.g.,  abrin,  Clostridium  perfringens  epsilon 
toxin)  may  proceed  under  P2-I-EK2  or 
P3-)-EKl  containment  conditions. 

(b)  Cloning  of  genes  for  the  biosynthesis  of 
toxins  for  vertebrates  with  an  LDso  in  the 
range  of  1 microgram  to  100  micrograms  per 
kilogram  body  weight  may  proceedunder 
Pl-l-EKl  containment  conditions  (e.g.. 
Staphylococcus  aureus  alpha  toxin. 
Staphylococcus  aureus  beta  toxin,  ricin. 
Pseudomonas  aeruginosa  exotoxin  A, 
Bordatella  pertussis  toxin,  the  lethal  factor  of 
Bacillus  anthracis,  the  Pasteurella  pestis 
murine  toxins,  the  oxygen-labile  hemolysins 
such  as  streptolysin  O,  and  certain 
neurotoxins  present  in  snake  venoms  and 
other  venoms). 

(c)  Some  enterotoxins  are  substantially 
more  toxic  when  administered  enterally  than 
parenterally.  The  following  enterotoxins  shall 
be  subject  to  Pl-t-EKl  contairunent 
conditions;  cholera  toxin,  the  heat  labile 
toxins  of  E.  coli,  Klebsiella,  and  other  related 
proteins  that  may  be  identified  by 
neutralization  with  an  antiserum  mono- 
specific  for  chlorea  toxin,  and  heat  stable 
toxins  of  E.  coli  and  of  Yersinia 
enlerocolitica. 

3.  Containment  Conditions  for  Cloning  of 
Toxins  Genes  in  Organisms  Other  than  E. 


coli  K-12.  Requests  involving  the  cloning  of 
genes  coding  for  toxins  for  vertebrates  in 
host-vector  systems  other  than  E.  coli  K-12 
will  be  evaluated  by  ORDA,  which  will 
consult  with  the  ad  hod  working  group  on 
toxins.  (See  Section  IV-B-l-b-(3)-(f).) 

4.  Specific  Approvals,  a.  Permission  is 
granted  to  clone  the  Exotoxin  A gene  of 
Pseudomonas  aeruginosa  under  Pi  conditions 
in  Pseudomonas  aeruginosa. 

b.  The  pyrogenic  endotoxin  type  A (Tox  A) 
gene  of  Staphylococcus  aureus  may  be 
cloned  in  an  HV2  Bacillus  subtilis  host- 
vector  system  under  P3  containment 
conditions. 

c.  Permission  is  granted  to  clone  in  E.  coli 
K-12,  in  high  containment  Building  550  at  the 
Frederick  Cancer  Research  Facility, 
restriction  fragments  of  Corynephage  Beta 
carrying  the  structural  gene  for  diphtheria 
toxin.  Laboratory  practices  and  containment 
equipment  are  to  be  specified  by  the  IBC. 

d.  The  genes  coding  for  the  Staphylococcus 
aureus  determinants.  A,  B,  and  F,  which  may 
be  implicated  in  toxic  shock  syndrome,  may 
be  cloned  in  E.  coli  K-12  under  P2-1-EK1 
conditions.  The  Staphylococcus  aureus  strain 
used  as  the  donor  is  to  be  alpha  toxin  minus. 
It  is  suggested  that,  if  possible,  the  donor 
Staphylococcus  aureus  strain  should  lack 
other  toxins  with  LDsoS  in  the  range  of  one 
microgram  per  kilogram  body  weight,  such  as 
the  exfoliative  toxin. 

e.  Fragments  F-1  and  F-2  of  the  diphtheria 
toxin  gene  (tox)  may  be  cloned  in  E.  coli  K-12 
under  Pl-t-EKl  containment  conditions. 
Fragment  F-1  and  fragment  F-2  both  contain 
(i)  some  or  all  of  the  transcriptional  control 
elements  of  tox,  (ii)  the  signal  peptide,  and 
(iii)  fragment  A (the  center  responsible  for 
ADP-ribosylation  of  elongation  factor  2). 

f.  The  gene(s)  coding  for  a toxin 
(designated  LT-like)  isolated  from  E.  coli 
which  is  similar  to  the  E.  coli  heat  labile 
enterotoxin  (LT)  with  respect  to  its  activities 
and  mode  of  action,  but  is  not  neutralized  by 
antibodies  against  cholera  enterotoxin  or 
against  LT  from  human  or  porcine  E.  coli 
strains  and  sequences  homologous  to  the  E. 
coli  LTrlike  toxin  gene  may  be  cloned  under 
Pl-t-EKl  conditions. 

Dated:  April  12, 1982. 

Bernard  Talbot, 

Acting  Director,  National  Institute  of  Allergy 
and  Infectious  Diseases. 

Note. — OMB’s  “Mandatory  Information 
Requirements  for  Federal  Assistance  Program 
Announcements”  (45  FR  39592)  requires  a 
statement  concerning  the  official  government 
programs  contained  in  the  Catalog  of  Federal 
Domestic  Assistance.  Normally  NIH  lists  in 
its  announcements  the  number  and  title  of 
affected  individual  programs  for  the  guidance 
of  the  public.  Because  the  guidance  in  this 
notice  covers  not  only  vitually  every  NIH 
Program  but  also  essentially  every  federal 
research  program  in  which  DNA  recombinant 
molecule  techniques'could  be  used,  it  has 
been  determined  to  be  not  cost  effective  or  in 
the  public  interest  to  attempt  to  list  these 
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programs.  Such  a list  would  likely  require 
several  additional  pages.  In  addition.  NIH 
could  not  be  certain  that  every  federal 
program  would  be  included  as  many  federal 
agencies,  as  well  as  private  organizations, 
both  national  and  international,  have  elected 
to  follow  the  NIH  Guidelines.  In  lieu  of  the 
individuaJ  program  listing.  NIH  invites 
readers  to  direct  questions  to  the  information 
address  above  about  whether  individual 
programs  listed  in  the  Catalog  of  Federal 
DometUc  Assislaace  are  affected. 

NIH  programs  are  not  covered  by  OMB 
Circular  A-S6  because  they  fit  the  description 
of  "programs  not  cofuider^  appropriate"  in 
Section  ft-fb)-  (4)  and  (5)  of  that  Circular, 
irs  Dw.  ar-ioaao  riM  «-20-az  S4S  <a| 
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Wednesday 
May  26,  1982 


Part  IV 


Department  of 
Health  and  Human 
Services 

National  Institutes  of  Health 

Recombinant  DNA  Advisory  Committee, 
Meeting;  Recombinant  DNA  Research: 
Proposed  Actions  Under  Guidelines 
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DEPARTMENT  OF  HEALTH  AND 
HUMAN  SERVICES 

National  Institiitea  of  Health 

Recombinant  DNA  Adviaofy 
Committee;  Meeting 

Pursuant  to  Pub.  L 92-463,  notice  is 
hereby  given  of  a meeting  of  the 
Recombinant  DNA  Advisory  Conunittee 
at  Wilson  Hall.  Building,  1,  National 
Institutes  of  Health,  9000  Rockville  Pike, 
Bethesda,  Maryland  20205,  on  June  28. 
1962,  from  9:00  a.m.  to  adjournment  at 
approximately  6:00  p.m.  This  meeting 
will  be  open  to  the  public  to  discuss: 
Proposed  major  revision  of  the 

Guidelines 

Amendment  of  Guidelines 
Proposed  exemptions  to  Guidelines 
Other  matters  requiring  necessary 

action  by  the  Committee 

Attendance  by  the  public  will  be 
limited  to  space  available. 

Dr.  William  J.  Cartland,  Jr,.  Executive 
Secretary,  Recombinant  DNA  Advisory 
Committee.  National  Institutes  of 
Health.  Building  31.  Room  4A52, 
telephone  (301)  496-6051.  will  provide 
materials  to  be  discussed  at  the  meeting, 
rosters  of  committee  members,  and 
substantive  program  information.  A 
summary  of  the  meeting  will  be 
available  at  a later  date. 

In  addition,  notice  is  hereby  given  of  a 
meeting  of  the  Large-Scale  Review 
Working  Croup  sponsored  by  the 
Recombinant  DNA  Advisory  Committee 
at  the  National  Institutes  of  Health, 
Wilson  Hall,  Building  1,  9000  Rockville 
Pike.  Bethesda.  Maryland  20205.  on  June 
29. 1982.  from  9:00  a.m.  to  12:00  noon. 
The  meeting  will  be  open  to  the  public. 
Attendance  will  be  limited  to  space 
available. 

Further  information  may  be  obtained 
from  Dr.  Elizabeth  Milewski.  Executive 
Secretary,  Large-Scale  Review  Working 
Croup,  NIAID,  Building  31.  Room  4A52, 
Bethesda  Maryland,  telephone  (301) 
496-6051. 

Dated:  May  19.  1982. 

Batty  |.  Bavaridge. 

National  Institutes  of  Health  Committee 
Management  Officer. 

Nota. — OMB'i  "Mandatory  Information 
Requirement!  for  Federal  Assistance  Program 
Announcements"  (45  FR  39592)  requires  a 
statement  concerning  the  official  government 
programs  contained  in  the  Catalog  of  Federal 
Domestic  Assistance.  Normally  NIH  lists  in 
its  announcements  the  number  and  title  of 
affected  individual  programs  for  the  guidance 
of  the  public  Because  the  guidance  in  this 
notice  covers  not  only  virtually  every  NIH 
program  but  also  essentially  every  federal 
research  program  in  which  DNA  recombinant 
molecule  techniques  could  be  used,  it  has 
been  determined  to  be  not  cost  eBecUve  or  in 


the  public  interest  to  attempt  to  Rst  these 
programs.  Such  a list  would  likely  require 
several  additional  pages.  In  addition,  NIH 
could  not  be  certain  that  every  federal 
program  would  be  included  as  many  federal 
agencies,  as  well  as  private  organizations, 
both  national  and  international,  have  elected 
to  follow  the  NIH  Guidelines.  In  lieu  of  the 
individual  program  listing.  NIH  invites 
readers  to  direct  questions  to  the  information 
address  above  about  whether  individual 
programs  listed  in  the  Catalog  of  Federal 
Domestic  Assistance  are  affected. 

NIH  programs  are  not  covered  by  0MB 
Circular  A-95  because  they  Ht  the  description 
of  "programs  not  considered  appropriate"  in 
Section  8-(b)-{4)  and  (5)  of  that  Circular. 

|HI  Doc  si-14374  nUd  S-lS-aZ  S4S  un| 
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Recombinant  DNA  Research: 

Propoaed  Actlona  Under  Guldellnea 

AQENCY:  National  Institutes  of  Health. 
PHS.  HHS. 

ACTION:  Notice  of  proposed  revisions  of 
NIH  guidelines  for  research  involving 
recombinant  DNA  molecules. 

•ummary:  This  notice  sets  forth 
proposed  revisions  of  the  NIH 
Guidelines  for  Research  Involving 
Recombinant  DNA  Molecules. 

Interested  parties  are  invited  to  submit 
comments  concerning  these  proposals. 
After  consideration  of  these  proposals 
and  comments  by  the  NIH  Recombinant 
DNA  Advisory  Committee  (RAC)  at  its 
meeting  on  June  28-29. 1982,  the  Director 
of  the  National  Institute  of  Allergy  and 
Infectious  Diseases  will  issue  decisions 
on  these  proposals  in  accord  with  the 
Guidelines. 

DATE:  Comments  must  be  received  by 
June  25. 1982. 

ADDRESS:  Written  comments  and 
recommendations  should  be  submitted 
to  the  Director.  Office  of  Recombinant 
DNA  Activities.  Building  31.  Room  4A52. 
National  Institutes  of  Health,  Bethesda, 
Maryland,  20205.  All  comments  received 
in  timely  response  to  this  notice  will  be 
considered  and  will  be  available  for 
public  inspection  in  the  above  office  on 
weekdays  between  the  hours  of  8:30 
a m.  and  5:00  p.m. 

FOR  FURTHER  INFORMATION  CONTACT: 

Background  documentation  and 
additional  information  can  be  obtained 
from  Drs.  Stanley  Barban  and  Elizabeth 
Milewski,  Office  of  Recombinant  DNA 
Activities,  National  Institutes  of  Health, 
Bethesda.  Maryland  20205,  (301)  496- 
6051. 

SUPPLEMENTARY  INFORMATION:  The 

National  Institfites  of  Health  will 
consider  the  following  proposed 
revisions  of  the  Guidelines  for  Research 
Involving  Recombinant  DNA  Molecules. 


I.  Proposed  Revision  of  Appendix  A. 
Sublist  F 

Dr.  Gary  M.  Dunny  of  the  New  York 
State  College  of  Veterinary  Medicine 
requests  that  Streptococcus  agalactiae 
be  added  to  Appendix  A,  Sublist  F,  on 
the  basis  that  it  exchanges  genetic 
Information  with  other  Streptococcus 
species  in  Sublist  F. 

II.  Proposed  Prohibition 

Dr.  Richard  Novick  of  the  Public 
Health  Research  Institute  of  City  of  New 
York  and  Dr.  Richard  Goldstein  of 
Harvard  Medical  School  have  proposed 
that  a prohibition  against  the 
construction  of  biological  weapons  by 
molecular  cloning  be  added  to  the 
Guidelines.  The  rationale  for  this 
proposal  is  outlined  in  a letter  to  ORDA. 

III.  Proposal  for  Revision  of  the 
Guidelines 

A.  Introduction 

The  Recombinant  DNA  Advisory 
Committee  (RAC)  at  its  February  8-9, 
1962  meeting,  recommended  that  the 
National  Institutes  of  Health  (NIH) 
accept  a proposed  modification  (46  FR 
59734)  of  the  NIH  Guidelines  for 
Research  Involving  Recombinant  DNA 
Molecules.  In  supporting  this 
modification,  the  RAC  recommended 
that  a working  group  be  formed  to 
simplify  further  and  modify  the 
document.  On  April  21. 1982.  the  NIH 
promulgated  the  revised  Guidelines  (47 
FR  17180). 

An  ad  hoc  Working  Group  on 
Revision  of  the  Guidelines  was  formed 
and  convened  for  a meeting  on  April  19, 
1962.  The  committee  addressed  several 
issues  at  this  meeting.  The  first  topic 
was  an  attempt  to  improve  the 
"presentation"  of  the  Guidelines.  It  was 
felt  that  most  of  Section  II,  which 
describes  physical  and  biological 
containment  standards,  as  well  as 
shipping,  should  be  moved  to  three 
separate  new  Appendices  (G,  H,  and  I). 
In  addition,  the  section  describing 
shipment  (currently  II-C)  should  be 
expanded  to  include  further  information 
on  packaging  and  labeling.  It  was  noted 
that  the  current  Guidelines  provide  little 
concrete  guidance  for  shipping 
materials;  rather,  they  refer  the  reader  to 
other  sources. 

Language  describing  "General 
Applicability"  and  "General 
Definitions"  should  be  removed  from 
Section  IV  and  placed  in  Section  I. 

The  working  group  discussed  the 
question  of  whether  the  language  of 
Section  lII-A-1  and  Appendix  F which 
refers  to  "toxins"  also  applies  to  other 
pharmacologically  active  molecules.  A 
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correspondent  questioned  whether 
“pharmacologically  active  molecules” 
such  as  certain  hormones  should  be 
treated  as  toxins.  Pointing  to  Section  1- 
B,  second  paragraph,  which  cites:  “a 
toxin  or  a pharmacologically  active 
agent,"  the  working  group  agreed  that 
the  intent  of  the  Guidelines  is  to  cover 
these  types  of  molecules  and 
recommended  that  the  language  dealing 
with  toxins  in  the  Guidelines  be 
amended  to  reflect  that  intent. 

The  working  group  discussed  the  issue 
of  which  document  should  be  utilized  to 
determine  the  pathogenic  classification 
of  an  organism.  The  original  1976 
Guidelines  used  the  publication 
Classification  of  Etiologic  Agents  on  the 
Basis  of  Hazard,  4th  Edition,  July  1974; 
U.S.  Depatment  of  Health,  Education 
and  Welfare,  Public  Health  Service, 
Center  for  Disease  Control,  as  the 
reference  source  for  classification  of 
microorganisms  for  the  purposes  of  the 
Guidelines.  All  subsequent  revisions  of 
the  Guidelines  have  also  used  this 
document.  At  the  present  time,  the 
Centers  for  Disease  Control  (CDCJ  and 
the  NIH  are  engaged  in  an  effort  to 
revise  the  Classification  of  Etiologic 
Agents  on  the  Basis  of  Hazard.  The 
working  group  felt,  however,  that  this 
revised  version  might  not  serve  the 
purposes  of  the  Guidelines  as  well  as 
the  original  1974  version.  Nonetheless, 
the  working  group  noted  that  additional 
pathogens  should  be  added  to  the 
classification  in  the  Guidelines  and  that 
the  classification  should  be  updated 
regularly.  It  was  also  noted  that  some 
organisms  might  better  be  treated  in  a 
manner  specific  for  the  purposes  of  the 
Guidelines.  The  working  group 
recommended,  therefore,  that  the  RAC 
and  NIH  adopt  for  the  Guidelines  a 
revised  version  of  the  1974  CDC 
classification,  and  that  the  RAC  should 
assume  responsibility  for  regularly 
updating  the  listing.  The  working  group 
recommended  that  (a)  the  following 
bacteria  be  added  to  the  list  of  Class  2 
bacterial  agents: 

Aeromonas  Hydrophila 
Campylabacter  fetus 
Campylobacter  jejuni 
Edwardsiella  tarda 
Yersinia  enterocolitica 
and  the  listing  for  Escherichia  coli  be 
changed  to  refer  to  “all 
enteropathogenic,  enterotoxigenic, 
enteroinvasive,  and  strains  bearing  K1 
antigen;"  (b)  Vesicular  stomatitis  virus 
be  listed  as  a Class  2 viral  agent  rather 
than  a Class  3 viral  agent;  (c)  Rabies 
street  virus  be  classified  as  a Class  3 
viral  agent  for  all  procedures;  (d) 
Alastrim,  Smallpox,  and  Whitepox 
should  be  listed  as  Class  5 viral  agents 


rather  than  as  Class  3 and  Class  4 
agents  as  the  study  of  these  viruses  is 
restricted  to  a single  national  facility 
(WHO  Collaborating  Center  for 
Smallpox  Research,  Centers  for  Disease 
Control)  and  the  language  dealing  with 
Poxviruses  modified  accordingly;  (e) 
Viruses  classified  as  low  risk  oncogenic 
viruses  by  the  National  Cancer  Institute 
Safety  Standards  for  Research  Involving, 
Oncogenic  Viruses  (October  1974,  U.S. 
Departnment  of  Health.  Education,  and 
Welfare  Publication  Number  (NIH)  75- 
790)  should  be  classified  as  Class  2 
agents  for  the  purposes  of  the 
Guidelines;  and  (^  Moderate-risk 
oncogenic  viruses  should  be  classified 
as  Class  3 agents  for  Uie  purposes  of  the 
Guidelines.  Furthermore,  footnotes, 
references,  and  the  title  of  Appendix  B 
should  be  modified  to  reflect  the  status 
of  a revised  Appendix  B. 

The  working  group  dealt  with  the 
issue  of  the  composition  of  the 
Institutional  Biosafety  Committees 
(IBCs).  A discussion  arose  as  to  the 
necessity  of  stating  in  ciurent  Section 
IV-D-2-a  that  not  less  than  20%  of  the 
membership  of  the  IBC  shall  not  be 
affliated  with  the  institution.  It  was  felt 
that  the  20%  specification  limits  the 
flexibility  of  the  university  in  appointing 
members  to  the  IBC.  The  example  was 
offered  of  an  IBC  fulfilling  the  20% 
specification,  but  wishing  to  add  an 
additional  specialist  affiliated  with  the 
university.  However,  non-affiliated 
representation  would  fall  below  20% 
when  this  specialist  is  appointed  and 
the  uiiiversity  would  have  to  appoint 
another  non-affiliated  member.  The 
specification  that  at  least  two  members 
shall  not  be  affiliated  with  the 
institution  should  remain  in  the 
Guidelines  to  ensme  community 
representation.  It  was  felt  that  in  a 
twenty  member  committee,  two  public 
members  would  provide  adequate 
representation  for  the  community. 
Members  of  the  working  group  could  not 
envisage  IBCs  larger  than  20  members 
functioning  smoothly.  In  addition,  it  was 
noted  that  ORDA  reviews  IBC 
membership  for  compliance  and  would 
be  alert  to  cases  in  which  an  institution 
might  attempt  to  dilute  community 
representation  by,  for  example, 
appointing  a 50  member  committee. 

The  working  group  also  considered 
the  language  of  current  Section  IV-D-2- 
b.  A discussion  ensued  regarding 
representation  on  the  IBC  from  the 
laboratory  technical  staff.  If  the  term 
“nondoctoral”  was  deleted,  postdoctoral 
associates  might  also  be  appointed  to 
the  IBC.  Other  members  of  the  working 
group  pointed  out  that  technicians  are, 
indeed,  those  most  likely  to  be 
performing  recombinant  DNA 


experiments  and  those  having  the  least 
“competitive”  pressures  exerted  on 
them.  Although  technicians  do 
experience  certain  types  of  pressures, 
many  on  the  working  group  felt  they 
would  be  among  the  best 
“watchpersons.” 

The  working  group  also  recommended 
a number  of  additional  changes  in  the 
Guidelines.  The  recommendations  of  the 
working  group,  with  minor  modifications 
introduced  by  NIH  staff,  are 
summarized  in  part  B of  this 
announcement.  The  proposed  revised 
Guidelines  (incorporating  the  changes 
described  in  part  B of  this 
announcement)  are  given  in  their 
entirety  in  part  C.  Several  additional 
proposed  changes  are  given  in  part  D. 

B.  Summary  of  Proposed  Changes 

Specifically,  the  proposed 
modifications  would  accomplish  both  a 
reorganization  of  the  Guidelines,  and  a 
revision  of  the  specific  language  of 
certain  sections.  The  proposed 
reorganization  of  the  Guidelines  would 
require  renumbering  of  several  sections 
and  minor  editorial  changes  throughout 
the  document  to  reflect  this 
renumbering.  These  minor  changes  will 
not  be  enumerated  below,  but  interested 
individuals  may  refer  to  the  proposed 
revised  Guidelines,  which  are  reprinted 
in  toto  in  part  C.  The  major  proposed 
revisions  are  enumerated  below. 

Readers  should  note  that  sections  which 
are  proposed  for  revision  are  identified 
by  their  current  Section  numbering.  The 
proposed  modified  language,  however, 
is  identified  by  new  Section  numbering 
when  renumbering  would  occur  in  that 
section. 

1.  Section  I.  Scope  of  the  Guidelines. 
a.  The  text  from  Section  FV-B,  General 
Applicability,  would  be  moved  to 
Section  I-C,  General  Applicability,  and 
be  renumbered. 

b.  The  text  from  Sections  IV-C, 
General  Definitions,  would  be  moved  to 
Section  I-D,  General  Definitions,  witii 
the  exception  of  Section  IV-C-1,  IV-C- 
2,  and  rV-C-8  which  would  be  deleted. 

Section  IV-C-1  currently  reads  as 
follows: 

“IV-C-1.  'DNA’  means 
deoxyribonucleic,  acid.” 

Section  IV-C-2  currently  reads  as 
follows: 

“IV-C-2.  ‘Recombinant  DNA’  or 
‘recombinant  DNA  molecules’  means 
either  (i)  molecules  which  are 
constructed  outside  living  cells  by 
joining  natural  or  synthetic  DNA 
segments  to  DNA  molecules  that  can 
replicate  in  a living  cell,  or  (ii)  DNA 
molecules  which  result  from  the 
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replication  of  malecules  described  in  (i) 
above." 

Section  IV-C-8  currently  reads  as 
follows; 

" ‘Federal  Interagency  Advisory 
Committee  on  Recombinant  DNA 
Research'  means  the  committee 
established  in  October  1976  to  advise 
the  Secretary,  HHS,  the  Assistant 
Secretary  for  Health,  and  the  Directory, 
NIH.  on  the  coordination  of  those 
aspects  of  all  Federal  programs  and 
activities  which  related  to  recombinant 
DNA  research.” 

Section  rV-C-9.  the  deRnition  of 
Laboratory  Safety  Monograph  would  be 
moved  to  Appendix  G.  Physical 
Containment 

The  text  of  current  Section  IV-<] 
would  be  renumbered  to  reflect  its  new 
position  in  I-D  and  the  deletion  of 
current  sections  IV-C-1,  IV-C-2.  and 

rv-c-e. 

2.  Section  II.  Containment  a.  New 
language  is  added  to  the  first  paragraph 
of  Section  □.  Containment  as  follows: 

"Four  levels  of  physical  containment, 
which  are  designated  as  Pi.  P2.  P3,  and 
P4  are  described  in  Appendix  G.  P4 
provides  the  most  stringent  containment 
conditions.  Pi  the  least  stringent." 

b.  New  language  is  added  to  the 
second  paragraph  of  Section  II. 
Containment  as  follows; 

“Further  details  on  biological 
containment  may  be  found  in  Appendix 
L" 

c.  Section  Il-A.  Standard  Practices 
and  Training,  would  be  moved  to  a new 
Appendix  G and  renumbered. 

d.  Section  U-B,  Physical  Containment 
Levels,  would  be  moved  to  Appendix  G 
and  renumbered. 

e.  The  title  of  Tables  I and  II  in 
Section  II-B.  "Combinations  of 
Containment  Safeguards.”  would  be 
changed  to  "Possible  Combinations  of 
Containment  Safeguards."  The  tables 
would  be  moved  to  Appendix  G. 

f.  Section  Il-C.  Shipment  would  be 
moved  to  a new  Appendix  H and 
renumbered.  Additional  information  on 
shipping  procedures  would  be  included. 

g.  Section  II-D,  Biological 
Containment  would  be  moved  to  a new 
Appendix  I and  renumbered. 

h.  The  language  of  item  (vi)  in  the  first 
paragraph  of  Section  II-D-2-b-(2).  HV2 
Systems,  which  would  become 
Appendix  I-Il-B-2,  would  be  modified 
to  read: 

"(vi)  In  some  cases,  the  Investigator 
may  be  asked  to  submit  data  on  survival 
and  vector  transmissibility  from 
experiments  in  which  the  host-vector  is 
fed  to  laboratory  animals  and  human 
subjects.  Such  in  vivo  data  may  be 
required  to  confirm  the  validity  of 


predicting  in  vivo  survival  on  the  basis 
of  in  vitro  experiments." 

i.  Section  II-D-3.  Distribution  of 
Certified  Host-  Vectors,  would  be 
deleted. 

3.  Section  III.  Containment  Guidelines 
for  Covered  Experiments. 

a.  Section  IIl-A  would  be  modified  to 
read  as  follows: 

"lU-A.  Experiments  that  Require  RAC 
Review  and  NIH  and  IBC  Approval 
Before  Initiation.  Experiments  in  this 
category  cannot  be  initiated  without 
submission  of  relevant  information  on 
the  proposed  experimept  to  NIH.  the 
publication  of  the  proposal  in  the 
Federal  Register  for  thirty  days  of 
comment,  review  by  the  RAC,  and 
specific  approval  by  NIH.  The 
containment  conditions  for  such 
experiments  %vill  be  recommended  by 
RAC  and  set  by  NIH  at  the  time  of 
approval.  Such  experiments  also  require 
the  approval  of  the  IBC  before  initiation. 
Specific  experiments  already  approved 
in  this  section  and  the  appropriate 
containment  conditions  are  listed  in 
Appendices  D and  F.  If  an  experiment  is 
similar  to  those  listed  in  Appendices  D 
and  F,  ORDA  may  determine 
appropriate  containment  conditions 
according  to  case  precedents  under 
Section  IV-C-l-b-{3)-{g)." 

b.  Section  IlI-A-1  would  be  modified 
to  read  as  follows: 

"lIl-A-1.  Deliberate  formation  of 
recombinant  DNAs  containing  genes  for 
the  biosynthesis  of  toxic  molecules 
lethal  for  vertebrates  at  an  LDm  of  less 
than  100  nanograms  per  kilogram  body 
weith  (e  g.,  microbial  toxins  such  as  the 
botulinum  toxins,  tetanus  toxin, 
diphtheria  toxin.  Shigella  dysenteriae 
neuro-toxin).  Specific  approval  has  been 
given  for  the  cloning  in  E.  coli  K-12  of 
DNAs  containing  genes  coding  for  the 
biosynthesis  of  toxic  molecules  which 
are  lethal  to  vertebrates  at  100 
nanograms  to  100  micrograms  per 
kilogram  body  weight.  Containment 
levels  for  these  experiments  are 
specified  in  Appendix  F." 

c.  The  title  of  Section  III-B-1  would  be 
modified  to  read  as  follows: 

"III-B-1.  Experiments  Using  Human 
or  Animal  Pathogens  (Class  2.  Class  3, 
Class  4,  or  Class  5 Agents  fl])  as  Host- 
Vector  Systems. " 

d.  Mention  of  CDC  in  Sections  Ill-B- 
1-a,  III-B-l-b,  and  III-B-l-c  would  be 
deleted. 

e.  Section  lU-B-l-c  would  be 
amended  to  read  as  follows; 

"llI-B-l-c.  Experiments  involving  the 
introduction  of  recombinant  DNA  into 
Class  4 agents  can  be  carried  out  at  P4 
containment." 

f.  A new  Section  01-B-l-d  would  be 
added  as  follows: 


"IlI-B-l-d.  Containment  conditions 
for  experiments  involving  the 
introduction  of  recombinant  DNA  into 
Class  5 agents  will  be  set  on  a case-by- 
case basis  following  ORDA  review.  A 
USDA  permit  is  required  for  work  with 
Class  5 agents  (18,20]" 

g.  The  title  of  Section  III-B-2  would  be 
modified  to  read  as  follows: 

"Ill-B-2.  Experiments  in  Which  DNA 
from  Human  or  Animal  Pathogens 
(Class  2,  Class  3.  Class  4.  or  Class  5 
Agents  (Ij)  is  Cloned  in  Nonpathogenic 
Prokaryotic  or  Lower  Eukaryotic  Host- 
Vector  Systems." 

h.  Sections  III-B-2-a  and  III-B-2-b 
would  be  combined  into  a single  Section 
III-B-2-a  as  follows: 

"lIl-B-2-a.  Recombinant  DNA 
experiments  in  which  DNA  from  Class  2 
or  Class  3 agents  (1)  is  transferred  into 
nonpathogenic  prokaryotes  or  lower 
eukaryotes  may  be  performed  under  P2 
containment.  Recombinant  DNA 
experiments  in  which  DNA  from  Class  4 
agents  is  transferred  into  nonpathogenic 
prokaryotes  or  lower  eukaryotes  can  be 
performed  at  P2  containment  after 
demonstration  that  only  a totally  and 
irreversibly  defective  fraction  of  the 
agent's  viral  genome  is  present  in  a 
given  recombinant.  In  the  absence  of 
such  a demonstration,  P4  containment 
should  be  used. 

"Specific  lowering  of  containment  to 
Pi  for  particular  experiments  can  be 
approved  by  the  IBC.  Many  experiments 
in  this  category  will  be  exempt  from  the 
Guidelines.  (See  Section  III-D-4  and  III- 
D-5.)  Experiments  involving  the 
formation  of  recombinant  DNAs  for 
certain  genes  coding  for  molecules  toxic 
for  vertebrates  require  RAC  review  and 
NIH  approval  (see  Section  IIl-A-1),  or 
must  be  carried  out  under  NIH  specified 
conditions  as  described  in  Appendix  F." 

i.  A new  Section  III-B-2-b  dealing 
with  Class  5 agents  would  be  added  as 
follows; 

"IU-B-2-b.  Containment  conditions 
for  experiments  in  which  DNA  from 
Class  5 agents  is  transferred  into 
nonpathogenic  prokaryotes  or  lower 
eukaryotes  will  be  determined  by  ORDA 
following  a case-by-case  review.  A 
USDA  permit  is  required  for  work  with 
Class  5 agents  [18,20].” 

j.  A new  paragraph  would  be  added 
immediately  after  the  heading  of  Section 
III-B-3  as  follows: 

"Caution. — Special  care  should  be 
used  in  the  evaluation  of  containment 
levels  for  experiments  which  are  likely 
to  either  enhance  the  pathogenicity  (e.g., 
insertion  of  a host  oncogene)  or  to 
extend  the  host  range  (e.g.,  introduction 
of  novel  control  elements)  of  viral 
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vectors  under  conditions  which  permit  a 
productive  infection. 

"In  such  cases,  serious  consideration 
should  be  given  to  raising  the  physical 
containment  by  at  least  one  level.” 

k.  Mention  of  the  CDC  would  be 
deleted  in  Sections  III-B-3-a,  III-B-3-b, 
and  III-B-3-C. 

l.  Section  III-B-3-c  would  be  modified 
to  delete  any  mention  of  Class  5 agents 
as  follows: 

"in-B-3-c.  Experiments  involving  the 
use  of  infectious  Class  4 viruses  [1],  or 
defective  Class  4 viruses  in  the  presence 
of  helper  virus,  may  be  carried  out  under 
P4  containment." 

m.  A new  Section  IIl-B-3-d  would  be 
added  as  follows: 

"III-B-3-d.  Experiments  involving  the 
use  of  infectious  Class  5 [1]  viruses,  or 
defective  Class  5 viruses  in  the  presence 
of  helper  virus  will  be  determined  on  a 
case-by-case  basis  following  ORDA 
review.  A USDA  permit  is  required  for 
work  with  Class  5 pathogens  [18,20]." 

n.  Section  JII-B-4-a  would  be 
modified  to  read  as  follows; 

'‘III-B-4-a.  DNA  from  any  source 
except  for  greater  than  two-thirds  of  a 
eukaryotic  viral  genome  may  be 
transferred  to  any  non-human 
vertebrate  organism  and  propagated 
under  conditions  of  physical 
containment  comparable  to  PI  and 
appropriate  to  the  organism  under  study 
[2].  It  is  important  that  the  investigator 
demonstrate  that  the  fraction  of  the  viral 
gename  being  utilized  does  not  lead  to 
productive  infection.” 

4.  Section  IV.  Roles  and 
Responsibilities. 

a.  In  the  second  paragraph  of  Section 
rV-A,  Policy,  the  responsibility  of  the 
Institution  would  be  emphasized  by 
italicizing  pertinent  language,  i.e.: 

“The  Guidelines  are  intended  to  help 
the  Institution,  the  Institutional 
Biosafety  Committee  [IBC],  the 
Biological  Safety  Officer,  and  the 
Principal  Investigator  determine  the 
safeguards  that  should  be  inplemented. 
These  Guidelines  will  never  be  complete 
or  final,  since  all  conceivable 
experiments  involving  recombinant 
DNA  cannot  be  foreseen.  Therefore,  it  is 
the  responsibility  of  the  Institution  and 
those  associated  with  it  to  adhere  to  the 
purpose  of  the  Guidelines  as  well  as  to 
specifics. " 

b.  Section  IV-D,  Responsibilities  of 
the  Institution,  would  be  renumbered  to 
become  Section  IV-B. 

c.  The  language  of  Section  IV-D-2, 
Membership  and  Procedures  of  the  IBC, 
would  be  remunbered  and  modified  to 
read  as  follows: 

“IV-B-2.  Membership  and  Procedures 
of  the  IBC.  The  institution  shall 
establish  an  Institutional  Biosafety 


Committee  (IBCJ  whose  responsibilities 
need  not  be  restricted  to  recombinant 
DNA.  The  committee  shall  meet  the 
following  requirements  * * *" 

d.  The  requirement  specifying  that 
20%  of  the  IBC  membership  be  non- 
affiliated  with  the  Institution  would  be 
eliminated.  Section  IV-D-2-a  would  be 
renumbered  and  modified  to  read  as 
follows: 

"IV-B-2-a.  The  IBC  shall  comprise  no 
fewer  than  five  members  so  selected 
that  they  collectively  have  experience 
and  expertise  in  recombinant  DNA 
technology  and  the  -capability  to  assess 
the  safety  of  recombanant  DNA  research 
experiments  and  any  potential  risk  to 
public  health  or  the  environment.  At 
least  two  members  shall  not  be 
affiliated  with  the  Institution  [apart  from 
their  membership  on  the  IBC)  and  shall 
represent  the  interest  of  the  surrounding 
community  with  respect  to  health  and 
protection  of  the  environment.  Members 
meet  this  reqiurement  if,  for  example, 
they  are  officials  of  State  or  local  public 
health  or  environmental  protection 
agencies,  members  of  other  local 
governmental  bodies,  or  persons  active 
m medical,  occupational  health,  or 
environmental  concerns  in  the 
community.  The  Biological  Safety 
Officer  (BSOJ,  mandatory  when 
research  is  being  conducted  at  the  P3 
and  P4  levels,  shall  be  a member  (See 
Section  IV-B-4.)" 

e.  The  language  of  Section  IV-D-2-b 
on  professional  ccHnpetence  and  the 
specification  on  laboratory  staff  would 
be  renumbered  and  modified  to  read  as 
follows: 

‘TV-B-2-b.  In  order  to  ensure  the 
competence  necessary  to  review 
recombinant  DNA  activities,  it  is 
recommended  that  (i)  the  IBC  include 
persons  with  expertise  in  recombinant 
DNA  technology,  biological  safety,  and 
physical  containment;  (n)  the  IBC 
include,  or  have  available  as 
consultants,  persons  knowledgeable  in 
institutional  commitments  ans  policies, 
applicable  law,  standards  of 
professional  conduct  and  practice, 
community  attitudes,  and  the 
environment;  and  (iii)  at  least  one 
member  be  from  the  laboratory 
technical  staff." 

f.  Section  IV-D-2-e  would  be 
renumbered  and  modified  to  read  as 
follows; 

‘TV-B-2-e.  The  Institution,  who  is 
ultimately  responsible  for  the 
effectiveness  of  the  IBC,  may  establish 
procedures  that  the  IBC  will  follow  in  its 
initial  and  continuing  review  of 
applications,  proposals,  and  activities. 
(IK  review  procedures  are  specified  in 
Section  IV-B-3-a.)" 


g.  Section  IV-D-2-f  would  be  deleted. 
Section  IV-D-2-f  currently  reads  as 
follows: 

“IV-D-2-f.  Central  to  implementation 
of  the  Guidehnes  is  the  review  of 
experiments  by  the  fflC." 

h.  Section  IV-D-2-h  would  be 
renumbered  and  modified  to  read  as 
follows: 

‘TV-B-2-g.  Upon  request,  the 
Institution  shall  make  available  to  the 
public  all  minutes  of  IBC  meetings  and 
any  documents  submitted  to  or  received 
from  funding  agencies  which  the  latter 
are  required  to  make  available  to  the 
public.  If  comments  are  made  by 
members  of  the  public  on  IBC  actions, 
the  Institution  shall  forward  to  MH  both 
the  comments  and  IBC's  response.” 

i.  Two  new  specifications  would  be 
added  to  Section  IV-D-3  (renumbered 
IV-B-3),  Functions  of  the  IBC,  as 
follows: 

"1V-B-3-C.  Lowering  containment 
levels  for  certain  experiments  as 
specified  in  Sections  III-B-2.  IV-B- 3-d. 
Setting  containment  levels  as  specified 
in  III-B-4-b  and  III-B-5.” 

The  Section  would  be  renumbered  to 
reflect  these  additionB. 

j.  A new  Section  under  IV-D-5-a 
(renumbered  IV-B-5-a)  would  be  added 
to  reflect  4he  F4’s  responsibility  unddner 
Section  lU-C  as  follows: 

“IV-B-5-a-(2).  Defeimine  whether 
experiments  sre  covered  by  Section  lU- 
C and  follow  the  appropriate 
procedures;” 

The  other  Sections  within  IV-D-5 
(remunbered  IV-B-5)  would  be 
renumbered  to  reflect  this  addition. 

k.  Section  IV-D-5-e-{5),  Publications, 
would  be  deleted.  Section  IV-T3-5-e-(5) 
currently  reads  as  follows: 

“IV-D-5-e-(5).  Publications.  Pis  are 
urged  to  include,  in  all  publications 
reporting  on  recombinant  DNA  researdv 
a description  of  the  physical  and 
biological  containment  procedures 
employed." 

l.  Section  IV-E,  Responsibilities  of 
NIH,  would  be  renumbered  to  become 
Section  IV-C. 

m.  The  first  sentence  of  the  second 
paragraph  of  Section  IV-E-l 
(renumbered  IV-C-1),  Director,  would 
be  modified  to  read  as  follows: 

"The  Director  has  responsibilities 
under  the  Guidelines  that  involve  the 
NIH  Office  of  Recombinant  DNA 
Activities  (ORDA)  and  the  Recombinant 
DNA  Advisory  Committee  (RAC). 
ORDA’s  responsibilities  imder  the 
Guidelines  are  administrative.  Advice 
from  the  RAC  is  primarily  scientific  and 
technical.  In  certain  circumstances, 
there  is  specific  opportunity  for  public 
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comment,  with  pubUshed  response, 
before  final  action." 

n.  Section  IV-E-l-b  (renumbered  IV- 
C-l-b),  Specific  Responsibilities  of  the 
Director,  NIH,  would  read  as  follows: 

"IV-C-l-b.  Specific  Responsibilities 
of  the  Director,  NIH.  In  carrying  out 
responsibilities  set  forth  in  this  Section, 
the  Director  or  a designee  shall  weigh 
each  proposed  action,  through 
appropriate  analysis  and  consultation, 
to  determine  that  it  cpmplies  with  the 
Guidelines  and  presents  no  significant 
risk  to  health  or  the  environment." 

o.  Section  IV-E-l-b-{l)  (renumbered 
rV-C-l-b-(l))  would  be  modified  to 
read  as  follows: 

"IV-C-l-b-(l).  Major  Actions.  To 
execute  major  actions  the  Director  must 
seek  the  advice  of  the  RAC  and  provide 
an  opportunity  for  public  and  Federal 
agency  comment.  Speciflcally,  the 
agenda  of  the  RAC  meeting  citing  the 
major  actions  will  be  published  in  the 
Federal  Register  at  least  30  days  before 
the  meeting,  and  the  Director  will  also 
publish  the  proposed  actions  in  the 
Federal  Register  for  comment  at  least  30 
days  before  the  meeting.  In  addition,  the 
Director's  proposed  decision,  at  his 
discretion,  may  be  published  in  the 
Federal  Register  for  30  days  of  comment 
before  Final  action  is  taken.  The 
Director's  final  decision,  along  with 
response  to  comments  will  be  published 
in  the  Federal  Register  and  the 
Recombinant  DNA  Technical  Bulletin. 
The  RAC  and  IBC  chairpersons  will  be 
notified  of  this  decision:" 

p.  The  order  of  the  subsections  under 
Section  rV-E-l-b-(l)  (renumbered  IV- 
C-l-b-(l))  would  be  modiFied. 

q.  Section  lV-E-l-b-{2)  (renumbered 
IV-C-l-b-(2})  would  be  modified  to 
read: 

"rV-C-l-b-(2).  Lesser  Actions.  To 
execute  lesser  actions,  the  Director  must 
seek  the  advice  of  the  RAC.  The 
Director's  decision  will  be  transmitted  to 
the  RAC  and  the  IBC  chairpersons  and 
published  in  the  Recombinant  DNA 
Technical  Bulletin. " 

r.  SecUon  IV-E-l-b-(2Hd) 
(renumbered  IV-C-l-b^2Hd))  would 
be  modified  to  read  as  follows: 

"IV-C-l-l>-(2Hd).  Revising  the 
'Classification  of  Etiologic  Agents'  for 
the  purposes  of  these  Guidelines  (1)." 

s.  Section  IV-E-l-b-{3)  (renumbered 
rV-C-l-b-{3)),  would  read  as  follows: 

"IV-C-l-b^3).  Other  Actions.  The 
Director's  decision  will  be  transmitted  to 
the  RAC  and  IBC  chairpersons  and 
published  in  the  Recombinant  DNA 
Technical  Bulletin. " 

t.  A new  Section  IV-C-l-b-(3Hb) 
would  be  added  as  follows: 


"rV-C-l-b-(3Hb).  Setting 
containment  under  Section  HI-B-l-d 
and  Section  III-B-3-d." 

The  order  of  subsections  of  Section 
rV-E-l-b-(3)  (renumbered  IV-C-l-b- 
(3)]  would  be  modified  and  the 
subsections  renumbered. 

u.  Section  fV-E-4-b  would  be  deleted. 
Section  IV-E-4-b  reads  as  follows: 
"IV-E-4-b.  Announcing  and 
distributing  certified  HV2  host-vector 
systems  (see  Section  II-D-3)." 

V.  Section  IV-F,  Compliance,  would 
be  renumbered  to  become  Section  IV-D. 

w.  A note  would  be  added  to  Section 
IV-F-4  which  would  be  renumbered  as 
Section  IV-D-4  as  follows: 

Note. — Other  Federal  agencies  which  have 
adopted  the  NIH  Guidelines  may  have  the 
authority  to  terminate  funding  to  their 
grantees  should  these  grantees  not  comply 
with  the  NIH  Guidelines." 

5.  Section  V.  Footnotes  and 
References. 

a.  The  title  of  the  Section  would  be 
amended  to  read: 

“V.  Footnotes  and  References  of 
Sections  l-IV  ’ 

b.  The  footnotes  and  references  would 
be  rearranged  and  renumbered. 
Footnotes  and  references  applying  to 
Appendices  would  be  moved  to  relevant 
Appendices. 

c.  Reference  (1)  would  be  modified  to 
read: 

“1.  The  original  reference  to 
organisms  as  Class  1.  2,  3,  4,  or  5 refers 
to  the  classification  in  the  publication 
Classification  of  Etiologic  Agents  on  the 
Basis  of  Hazard,  4th  Edition,  July  1974, 
U.S.  Department  of  Health,  Education 
and  Welfare,  Public  Health  Service, 
Center  for  Disease  Control,  Office  of 
Biosafety,  Atlanta,  Georgia  30333. 

"The  Director,  NIH,  with  advice  of  the 
Recombinant  DNA  Advisory  Committee, 
may  revise  the  classification  for  the 
puposes  of  these  Guidelines  (see  Section 
IV-C-l-b-{2)-{d)).  The  revised  list  of 
organisms  in  each  class  is  reprinted  in 
Appendix  B of  these  Guidelines." 

6.  Section  VI.  Voluntary  Compliance. 

a.  The  second  paragraph  of  Section 

Vl-C.  Certification  of  Host-Vector 
Systems,  would  be  deleted.  That 
paragraph  reads  as  follows: 

"Institutions  not  otherwise  covered  by 
the  Guidelines  will  not  be  subject  to 
Section  II-D-3  by  complying  with  these 
procerfures." 

7.  Appendix  B.  Classification  of 
Microorganisms  on  the  Basis  of  Hazard. 

a.  The  title  of  the  first  heading,  I,  In 
Appendix  B would  be  changed  to  read: 
“Appendix  B-I.  Classification  of 
Etiologic  Agents.  [The  original  reference 
for  this  classification  was  the 


publication  “Classification  of  Etiological 
Agents  on  the  Basis  of  Hazard,  ’ 4th 
edition,  July  1974,  U.S.  Department  of 
Health.  Education  and  Welfare,  Public 
Health  Service.  Center  for  Disease 
Control.  Office  of  Biosafety,  Atlanta, 
Georgia  30333.  For  the  purposes  of  these 
Guidelines,  this  list  has  been  revised  by 
NIH.]” 

b.  The  following  organisms  would  be 
added  to  the  list  of  Class  2 bacterial 
agents: 

“Aeromonas  hydrophila 
Campylobacter  fetus 
Campylobacter  jejuni 
Edwardsiella  tarda 
Yersinia  enterocolita  ” 

c.  The  language  describing  Class  2 E. 
coli  would  be  modified  to  read: 

“Escherichia  coli — all 
enteropathogenic,  enterotoxigenic, 
enteroinvasive  and  strains  bearing  Kl 
antigen." 

d.  Vesicular  Stomatitis  Virus  would  be 
added  to  Class  2 viral  agents  and 
deleted  from  Class  3 viral  agents. 

e.  The  following  modibcations 
concerning  Poxvirus  and  Rabies  Virus 
would  be  made  in  Class  2 viral  agents: 

"Poxviruses — all  types  except 
Alas  trim.  Smallpox,  and  Whitepox, 
which  are  Class  5 and  Monkey  Pox, 
which  depending  on  experiments,  is  in 
Class  3 or  Class  4. 

"Rabies  virus — all  strains  except 
Rabies  street  virus,  which  should  be 
classified  in  Class  3." 

f.  Alastrim,  Smallpox,  and  Whitepox 
would  be  reclassitied  from  Class  3 and 
Class  4 agents  to  Class  5 agents. 

g.  The  language  including  Rabies 
street  virus  as  a Class  3 agent  would 
read: 

"Rabies  street  virus  " 

h.  The  language  in  Class  4 viral  agents 
on  Monkey  pox  would  read: 

"Monkey  pox,  when  used  for 
transmission  or  animal  inoculation 
experiments  [4]." 

i.  Descriptive  language  would  be 
added  to  the  Classification  of 
Oncogenic  Viruses  on  the  Basis  of 
Potential  Hazard  [5]  as  follows: 

"Appendix  B-II-A.  Low-Risk 
Oncogenic  Viruses.  These  viruses 
should  be  treated  as  Class  2 agents. 

"Appendix  B-II-B.  Moderate-Risk 
Oncogenic  Viruses.  These  viruses 
should  be  treated  as  Class  3 agents." 

j.  Class  5 Agents  (Appendix  B-III) 
would  be  separated  into  the  following 
categories: 

"Appendix  B-IU-A.  Animal  Disease 
Organisms  Which  Are  Forbidden  Entry 
Into  the  United  States  by  Law.  ” 

"Appendix  B-IIl-B.  Animal  Disease 
Organisms  and  Vectors  Which  Are 
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Forbidden  Entry  Into  the  United  States 
by  USD  A Policy.  ” 

“Appendix  B-III-C.  Organisms  Which 
May  Not  Be  Studied  in  the  United  States 
Except  at  Specified  Facilities. " 

8.  Appendix  C.  Exemptions  Under  lU- 
D-5. 

a.  The  language  dealing  with  the 
introduction  of  genes  coding  for  the 
biosynthesis  of  toxins  in  this  Appendix 
would  be  modified  to  read: 

"Experiments  involving  the  deliberate 
introduction  of  genes  coding  for  the 
biosynthesis  of  molecules  toxic  for 
vertebrates." 

b.  The  abbreviation  "CDC”  would  be 
deleted  from  this  Appendix. 

9.  Appendix  F.  Containment 
Conditions  for  Cloning  of  Genes  Coding 
for  the  Biosynthesis  of  Toxins  for 
Vertebrates. 

a.  The  title  of  Appendix  F would  be 
changed  to  read  as  follows: 

“CONTAINTMENT  CONDITIONS 
FOR  CLONING  GENES  CODING  FOR 
THE  BIOSYNTHESIS  OF  MOLECULES 
TOXIC  FOR  VERTEBRATES.” 

b.  Section  Appendix  F-1,  General 
Information,  would  read  as  follows: 

Appendix  F-I.  General  Information. 
Appendix  F specifies  the  containment  to 
be  used  for  the  deliberate  cloning  of 
genes  coding  for  the  biosynthesis  of 
molecules  toxic  for  vertebrates.  Cloning 
of  genes  coding  for  molecules  toxic  for 
vertebrates  that  have  an  LDso  of  less 
than  100  nanograms  per  kilogram  body 
weight  (e.g.,  microbial  toxins  such  as  the 
botulinum  toxins,  tetanus  toxin, 
diphtheria  toxin,  Shigella  dysenteriae 
neurotoxin)  is  prohibited.  No  specific 
restrictions  shall  apply  to  the  cloning  of 
genes  if  the  protein  specified  by  the  gene 
has  an  LDso  of  100  micrograms  or  more 
per  kilogram  of  body  weight. 
Experiments  involving  genes  coding  for 
toxic  molecules  with  an  LDso  of  100 
micrograms  or  less  per  kilogram  body 
weight  shall  be  registered  with  ORDA 
prior  to  initiating  the  experiments.  A list 
of  toxic  molecules  classified  as  to  LDso 
is  available  from  ORDA.  Testing 
procedures  for  determining  toxicity  of 
toxic  molecules  not  on  the  list  are 
available  from  ORDA.  The  results  of 
such  tests  shall  be  forwarded  to  ORDA, 
which  will  consult  with  an  ad  hoc 
working  group  on  toxic  molecules  prior 
to  inclusion  of  the  molecule  on  the  list. 
(See  Section  IV-C-l-b-(2)-(e).)” 

c.  The  title  of  Section  Appendix  F-II 
would  read: 

“Appendix  F-II.  Containment 
Conditions  for  Cloning  Toxic  Molecule 
Genes  in  E.  coli  K-12.  ” 

d.  In  Section  Appendix  F-II,  the  work 
“toxins”  would  be  replaced  by  the 
words  “molecules  toxic.” 


e.  The  title  of  Section  Appendix  F-III 
would  read: 

"Containment  Conditions  for  Cloning 
of  Toxic  Molecule  Genes  in  Organisms 
Other  Than  E.  coli  K-12.  ’’ 

f.  Appendix  F-III,  Containment 
Conditions  for  Cloning  of  Toxic  Genes 
in  Organisms  Other  Than  E.  coli  K-12 
would  read: 

“Requests  involving  the  cloning  of 
genes  coding  for  molecules  toxic  for 
vertebrates  in  host-vector  systems  other 
than  E.  coli  K-12  will  be  evaluated  by 
ORDA,  which  will  consult  with  the  ad 
hoc  working  group  on  toxic  molecules. 
(See  Section  IV-C-l-b-(3}-(f).)” 

10.  Appendix  G.  Physical 
Containment. 

a.  A third  paragraph  would  be  added 
to  new  Section  Appendix  G-I  as  follows: 
“The  'Laboratory  Safety  Monograph,  ’ 
available  from  ORJDA,  describes 
practices,  equipment,  and  facilities  in 
detail.” 

11.  Table  of  Contents. 

The  table  of  contents  would  be 
rearranged  to  reflect  the  reorganization 
of  the  document  and  be  expanded  to 
better  identify  the  position  of  various 
sections  in  the  document. 

12.  Appendices. 

All  Appendices  would  be  renumbered 
to  reflect  their  status  as  Appendices. 

C.  Proposed  Revised  Guidelines  for 
Research  Involving  Recombinant  DNA 
Molecules. 

Table  of  Contents 

I.  Scope  of  the  Guidelines 
I-A — Purpose 

I-B — ^Definition  of  Recombinant  DNA 
Molecules 

I-C — General  Applicability 
I-D— General  Definitions 

II.  Containment 

III.  Containment  Guidelines  for  Covered 

Experiments 
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Appendix  G-O-D-l — Laboratory  Practices 
Appendix  G-O-D-2 — Containment 
^uipmeot 
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Appendix  1-111 — Footnotes  and  References 
of  Appendix  1 

I.  Scope  of  the  Guidelines 

I-A.  Purpose.  The  purpose  of  these 
Guidelines  is  to  specify  practices  for 
constructing  and  handling  (i) 
recombinant  DNA  molecules  and  (ii) 
organisms  and  viruses  containing 
recombinant  DNA  molecules. 

I-B.  Definition  of  Recombinant  DNA 
Molecules.  In  the  context  of  these 
Guidelines,  recombinant  DNA  molecules 
are  defined  as  either  (i)  molecules  which 
are  constructed  outside  living  cells  by 
joining  natural  or  synthetic  DNA 
segments  to  DNA  molecules  that  can 
replicate  in  a living  cell,  or  (ii)  DNA 
molecules  that  result  from  the 
replication  of  those  described  in  (i) 
alMve. 

Synthetic  DNA  segments  likely  to 
yield  a potentially  harmful 
polynudeotide  or  polypeptide  (e.g..  a 
toxin  or  a pharmacologically  active 
agent)  shall  be  considered  as  equivalent 
to  their  natural  DNA  counterpart.  If  the 
synthetic  DNA  segment  is  not  expressed 
in  vivo  as  a biologically  active 
polynucleotide  or  polypeptide  product,  it 
is  exempt  from  the  Guidelines. 

I-C.  General  Applicability.  The 
Guidelines  are  applicable  to  all 
recombinant  DNA  research  within  the 
United  States  or  its  territories  which  is 
conducted  at  or  sponsored  by  an 
Institution  that  receives  any  support  for 
recombinant  DNA  research  from  NIH. 
This  includes  research  performed  by 
NIH  directly. 

An  individual  receiving  support  for 
research  involving  recombinant  DNA 
must  be  assodated  with  or  sponsored 
by  an  Institution  that  can  and  does 
assume  the  responsibilities  assigned  in 
these  Guidelines. 

The  Guidelines  are  also  applicable  to 
projects  done  abroad  if  they  are 
supported  by  NIH  funds.  If  the  host 
country,  however,  has  established  rules 
for  the  conduct  of  recombinant  DNA 
projects,  then  a certificate  of  compliance 
with  those  rules  may  be  submitted  to 
NIH  in  lieu  of  compliance  with  the  NIH 
Guidelines.  NIH  reserves  the  right  to 
withhold  funding  if  the  safety  practices 
to  be  employed  abroad  are  not 
reasonably  consistent  with  the  NIH 
Guidelines. 

I-D.  General  Definitions.  The 
following  terms,  which  are  used 
throughout  the  Guidelines,  are  defined 
as  follows; 


IV-D-1.  "Institution"  means  any 
public  or  private  entity  (including 
Federal.  State,  and  local  government 
agencies). 

I-D-2.  "Institutional  Biosafety 
Committee”  or  "IBC"  means  a 
committee  that  (i)  meets  the 
requirements  for  membership  specified 
in  Section  IV-B-2.  and  (ii)  reviews, 
approves,  and  oversees  projects  in 
accordance  with  the  responsibilities 
defined  in  Sections  IV-^2  and  IV-B-3. 

I-D-3.  "NIH  Office  of  Recombinant 
DNA  Activities"  or  "ORDA”  means  the 
office  within  NIH  with  responsibility  for 
(i)  reviewing  and  coordinating  all 
activities  of  NIH  related  to  the 
Guidelines,  and  (ii)  performing  other 
duties  as  defined  in  Section  IV-C-3. 

I-D-4.  "Recombinant  DNA  Advisory 
Committee”  or  "RAC"  means  the  public 
advisory  committee  that  advises  the 
Secretary,  the  Assistant  Secretary  for 
Health,  and  the  Director  of  the  National 
Institutes  of  Health  concerning 
recombinant  DNA  research.  "Hie  RAC 
shall  be  constituted  as  specified  in 
Section  IV-C-2. 

I-D-5.  "Director.  NIH"  or  "Director" 
means  the  Director  of  the  National 
Institutes  of  Health  or  any  other  officer 
or  employee  of  NIH  to  whom  authority 
has  been  delegated. 

II.  Containment 

Effective  biological  safety  programs 
have  been  operative  in  a vaHety  of 
laboratories  for  many  years. 
Considerable  information,  therefore, 
already  exists  for  the  design  of  physical 
containment  facilities  and  the  selection 
of  laboratory  procedures  applicable  to 
organisms  carrying  recombinant  DNAs 
(3-16).  The  existing  programs  rely  upon 
mechanisms  thaL  for  convenience,  can 
be  divided  into  two  categories:  (i)  A set 
of  standard  practices  that  are  generally 
used  in  microbiological  laboratories, 
and  (ii)  special  procedures,  equipment, 
and  laboratory  installations  that  provide 
physical  barriers  which  are  applied  in 
varying  degrees  according  to  the 
estimated  biohazard.  Four  levels  of 
physical  containment,  which  are 
designated  as  Pi,  P2,  P3,  and  P4  are 
described  in  Appendix  G.  P4  provides 
the  most  stringent  containment 
conditions.  Pi  the  least  stringent. 

Experiments  on  recombinant  DNAs. 
by  their  vary  nature,  lend  themselves  to 
a third  containment  mechanism — 
namely,  the  application  of  highly 
specific  biological  barriers.  In  fact, 
natural  barriers  do  exist  which  limit 
either  (i)  the  infectivity  of  a vector,  or 
vehicle,  (plasmid  or  virus)  for  specific 
hosts  or  (ii)  its  dissemination  and 
survival  in  the  environment.  The  vectors 
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that  provide  the  means  for  replication  of 
the  recombinant  DNAs  and/or  the  host 
cells  in  which  they  replicate  can  be 
genetically  designed  to  decrease  by 
many  orders  of  magnitude  the 
probability  of  dissemination  of 
recombinant  DNAs  outside  the 
laboratory.  Further  details  on  biological 
containment  may  be  found  in  Appendix 
1. 

As  these  three  means  of  containment 
are  complementary,  different  levels  of 
containment  appropriate  for 
experiments  with  different  recombinants 
can  be  established  by  applying  various 
combinations  of  the  physical  and 
biological  barriers  along  with  a constant 
use  of  the  standard  practices.  We 
consider  these  categories  of 
containment  separately  in  order  that 
such  combinations  can  be  conveniently 
expressed  in  the  Guidelines. 

In  constructing  these  Guidelines,  it 
was  necessary  to  define  boundary 
conditions  for  the  different  levels  of 
physical  and  biological  containment  and 
for  the  classes  of  experiments  to  which 
they  apply.  We  recognize  that  these 
definitions  do  not  take  into  account  all 
existing  and  anticipated  information  on 
special  procedures  that  will  allow 
particular  experiments  to  be  carried  out 
under  different  conditions  than 
indicated  h^  without  affecting  risk. 
Indeed,  we  urge  that  individual 
investigators  devise  simple  and  more 
effective  containment  procedures  and 
that  investigators  and  institutional 
biosafety  committees  recommend 
changes  in  the  Guidelines  to  permit  their 
use. 

III.  Containment  Guidelines  for  Covered 
Experiments 

Part  III  discusses  experiments 
involving  recombinant  DNA.  These 
experiments  have  been  divided  into  four 
classes; 

UI-A.  Experiments  which  require 
specific  RAC  review  and  NIH  and  IBC 
approval  before  initiation  of  the 
experiment; 

III-B.  Experiments  which  require  IBC 
approval  before  initiation  of  the 
experiment; 

III-C.  Experiments  which  require  IBC 
notification  at  the  time  of  initiation  of 
the  experiment; 

III-D.  Experiments  which  are  exempt 
from  the  procedures  of  the  Guidelines. 

If  an  experiment  falls  into  both  Class 
III-A  and  one  of  the  other  clases,  the 
rules  pertaining  to  Class  III-A  must  be 
followed.  If  an  experiment  falls  into 
class  III-D  and  into  either  class  III-B  or 
III-C  as  well,  it  can  be  considered 
exempt  from  the  requirements  of  the 
Guidelines. 


Changes  in  containment  levels  from 
those  specified  here  may  not  be 
instituted  without  the  express  approval 
of  the  Director,  NIH.  (See  Sections  IV- 
C-l-b-(l),  IV-C-l-b-(2),  and 
subsections.) 

III-A.  Experiments  that  Require  RAC 
Review  and  NIH  and  IBC  Approval 
Before  Initiation.  Experiments  in  this 
category  cannot  be  initiated  without 
submission  of  relevant  information  on 
the  proposed  experiment  to  NIH,  the 
publication  of  the  proposal  in  the 
Federal  Registn  for  thirty  days  of 
comment,  review  by  the  RAC,  and 
specific  approval  by  NIH.  The 
containment  conditions  for  such 
experiments  will  be  recommended  by 
RAC  and  set  by  NIH  at  the  time  of 
approval.  Such  experiments  also  require 
the  approval  of  the  IBC  before  initiation. 
Specific  experiments  already  approved 
in  this  section  and  the  appropriate 
containment  conditions  are  listed  in 
Appendices  D and  F.  If  an  experiment  is 
similar  to  those  listed  in  Appendices  D 
and  F,  ORDA  may  determine 
appropriate  containment  conditions 
according  to  case  precedents  under 
Section  IV-C-l-b-^3)-(g)- 

III-A-J.  Deliberate  formation  of 
recombinant  DNAs  containing  genes  for 
the  biosynthesis  of  toxic  molecules 
lethal  for  vertebrates  at  an  LDso  of  less 
than  100  nanograms  per  kilogram  body 
weight  (e.g.,  microbial  toxins  such  as  the 
botidinum  toxins,  tetanus  toxin, 
diphtheria  toxin.  Shigella  Dysenteriae 
neurotoxin).  Specific  approval  has  been 
given  for  the  cloning  in  E.  coli  K-12  of 
DNAs  containing  genes  coding  for  the 
biosynthesis  of  toxic  molecules  which 
are  lethal  to  vertebrates  at  100 
nanograms  to  100  micrograms  per 
kilogram  body  weight.  Containment 
levels  for  these  experiments  are 
specified  in  Appdenix  F. 

IU-A-2.  Deliberate  release  into  the 
environment  of  any  organism  containing 
recombinant  DNA. 

III-A-3.  Deliberate  transfer  of  a drug 
resistance  trait  to  microorganisms  that 
are  not  known  to  acquire  it  naturally  (2), 
if  such  acquisition  could  compromise  the 
use  of  the  drug  to  control  disease  agents 
in  human  or  veterinary  medicine  or 
agriculture. 

III-B.  Experiments  that  Require  IBC 
Approval  Before  Initiation.  Investigators 
performing  experiments  in  this  category 
must  submit  to  their  Institutional 
Biosafety  Committee  (IBC),  prior  to 
initiation  of  the  exq)eriments,  a 
registration  document  that  contains  a 
description  of.  (a)  The  source(s)  of  DNA, 
(b)  the  nature  of  the  inserted  DNA 
sequences,  (c)  the  hosts  and  vectors  to 
be  used,  (d)  whether  a deliberate 
attempt  will  be  made  to  obtain 


expression  of  a foreign  gene,  and,  if  so. 
what  protein  will  be  produced,  and  (e) 
the  containment  conditions  specified  in 
these  Guidelines.  This  registration 
document  must  be  dated  and  signed  by 
the  investigator  and  filed  only  with  the 
local  IBC.  The  IBC  shall  review  ail  such 
proposals  prior  to  initiation  of  the 
experiments.  Requests  for  lowering  of 
containment  for  experiments  in  this 
category  will  be  considered  by  NIH. 

(See  Section  IV-C-l-b-(3j.) 

in-B-1.  Experiments  Using  Human  or 
AnimpI  Pathogens  (Class  2,  Class  3, 
Class  4,  or  Class  5 Agents  [1])  as  Host- 
Vector  Systems. 

ni-B-l-a.  Experiments  involving  the 
introduction  of  recombinant  DNA  into 
Class  2 agents  can  be  carried  out  at  P2 
containment. 

III-B-l-b.  Experiments  involving  the 
introduction  of  recombinant  DNA  into 
Class  3 agents  can  be  carried  out  at  P3 
containment. 

III-B-l-c.  Experiments  involving  the 
introduction  of  recombinant  DNA  into 
Class  4 agents  can  be  carried  out  at  P4 
containment. 

III-B-l-d.  Containment  conditions  for 
experiments  involving  the  introduction 
of  recombinant  DNA  into  Class  5 agents 
will  be  set  on  a case-by-case  basis 
following  ORDA  review.  A USDA 
permit  is  required  for  work  with  Class  5 
agents  [18,  20). 

in-B-2.  Experiments  in  Which  DNA 
from  Human  or  Animal  Pathogens 
(Class  2,  Class  3^  Class  4,  or  Gass  S' 
Agents  [If)  is  Cloned  in  Nonpathogenic 
Prokaryotic  or  Lower  Eukaryotic  Host- 
Vector  Systems. 

III-B-2-a.  Recombinant  DNA 
experiments  in  which  DNA  from  Class  2 
or  Class  3 agents  [1]  is  tranferred  into 
nonpathogenic  puokaryotes  or  lower 
eukaryotes  may  be  performed  under  P2 
containment.  Recombinant  DNA 
experiments  in  which  DNA  fix>m  €3ass  4 
agents  is  transferred  into  nonpathogenic 
prokaryotes  or  lower  eukaryotes  can  be 
pm'formed  at  P2  containment  after 
demonstration  that  only  a totally  and 
irreversibly  defective  fraction  of  the 
agenf  s viral  genome  is  present  in  a 
given  recombinant.  In  the  absence  of 
such  a demonstration,  P4  containment 
should  be  used.  Specific  lowering  of 
containment  to  Pi  for  particular 
experiments  can  be  approved  by  the 
IBC.  Many  experiments  in  this  categcHry 
will  be  exempt  from  the  Guidelines.  (See 
Sections  III-D-4  and  III-D-5.) 
Experiments  involving  the  formation  of 
recombinant  DNAs  for  certain  genes 
coding  for  molecules  toxic  for 
vertebrates  requires  RAC  review  and 
NIH  approval  (see  Section  III-a-1),  or 
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must  be  carried  out  under  NIH  specified 
conditions  as  described  in  Appendix  P. 

IH-B-2-b.  Containment  conditions  for 
experiments  in  which  DNA  from  Class  5 
agents  is  transferred  into  nonpathogenic 
prokaryotes  or  lower  eukaryotes  will  be 
determined  by  ORDA  following  a case- 
by-case  review.  A USOA  permit  is 
required  for  work  with  Class  5 agents 
(18.  20|. 

ni-B-3.  Experiments  Involving  the 
Use  of  Infectious  Animat  or  Plant 
Viruses  or  Defective  Animal  or  Plant 
Viruses  in  the  Presence  of  Helper  Virus 
in  Tissue  Culture  Systems. 

Caution:  Special  care  should  be  used 
In  the  evaluation  of  containment  levels 
for  experiments  which  are  likely  to 
either  enhance  the  pathogenicity  (e.g.. 
insertion  of  a host  oncogene)  or  to 
extend  the  host  range  (e.g..  introduction 
of  novel  control  elements)  of  viral 
vectors  under  conditions  which  permit  a 
productive  infection.  In  such  cases, 
serious  consideration  should  be  given  to 
raising  the  physical  containment  by  at 
least  one  level. 

Note. — Rtcombtnsni  DNA  moUculet  which 
contain  less  than  Iwo-lhlrds  of  the  lenoo*  of 
any  eukaryotic  virus  (all  virus  fro«n  a tingle 
Family  (17)  being  considered  Indentical  (19|) 
may  be  constdei^  defective  and  can  be 
used.  In  the  absence  of  helper,  under  the 
conditions  spedfled  In  Section  ID-C 

Ql-B-8-a.  Experiments  involving  the 
use  of  infectious  Qass  2 animal  viruses 
(1).  or  defective  Class  2 animal  viruses 
in  the  presence  of  helper  virus,  can  be 
performed  at  P2  containment. 

lIl-B-8-b.  Experiments  Involving  the 
use  of  Infectious  Qass  3 animal  viruses 
(1|.  or  defective  Qass  3 animal  viruses 
in  the  presence  of  helper  virus,  can  be 
carried  out  at  P3  containment. 

U1-B-3-C  Experiments  involving  the 
use  of  infectious  Qass  4 viruses  (1),  or 
defective  Qass  4 viruses  in  the  presence 
of  helper  virus,  may  be  carried  out  under 
P4  containment. 

ni-&-3-d.  Experiments  Involving  the 
use  of  infectious  Qass  5 [1]  viruses,  or 
defective  Qass  5 viruses  in  the  presenct 
of  helper  virus  will  be  determined  on  a 
case-by-case  basis  following  ORDA 
review.  A USOA  permit  is  required  for 
work  with  Qass  5 pathogens  [16.20]. 

UI-B-3-e.  Experiments  involving  the 
use  of  Infectious  animal  or  plant  viruses, 
or  defective  animal  or  plant  viruses  in 
the  presence  of  helper  virus,  not  covered 
by  Sections  IU-B-3^.  IIl-B-3-b.  IIl-B- 
8^  or  IQ-B-^-d  may  be  carried  out 
under  Pi  containment. 

UI-B-4  Recombinant  DNA 
Experiments  Involving  Whole  Animals 
or  Plants. 

ni-B-4-a.  DNA  from  any  source 
, except  for  greater  than  two-thirds  of  a 
eukaryotic  viral  genome  may  be 


transferred  to  any  non-human 
vertebrate  organism  and  propagated 
under  conditions  of  physical 
containment  comparable  to  Pi  and 
appropriate  to  the  organism  under  study 
[2].  It  is  important  that  the  investigator 
demonstrate  that  the  fraction  of  the  viral 
genome  being  utilized  does  not  lead  to 
productive  infection. 

Ill-B-4-b.  For  all  experiments 
involving  whole  animals  and  plants  and 
not  covered  by  IU-B-4-a.  the 
appropriate  containment  will  be 
determined  by  the  IBC 

-B-5.  Experiments  Involving  More 
than  10  Liters  of  Culture.  The 
appropriate  containment  will  be  decided 
by  the  IBC.  Where  appropriate,  the 
large-scale  containment 
recommendations  of  the  NIH  should  be 
used  (45  FR  24966). 

Ul-C.  Experiments  that  Require  IBC 
Notice  Simultaneously  with  Initiation  of 
Experiments.  Experiments  not  included 
in  Sections  III  - A.  UI-B.  Ul-D.  and 
subsections  of  these  Sections  are  to  be 
considered  in  Section  lU-C  All  such 
experiments  can  be  carried  out  at  Pi 
containment.  For  experiments  in  this 
category,  a registration  document  as 
describ^  in  Action  Ill-B  must  be  dated 
and  signed  by  the  Investigator  and  filed 
«vith  the  local  IBC  The  IBC  shall  review 
all  such  proposals,  but  IBC  review  prior 
to  Initiation  of  the  experiment  is  not 
required. 

For  example,  experiments  in  which  all 
components  derive  from  non-pa thogenic 
prokaryotes  and  non-pathogenic  lower 
eukaryotes  fall  under  Section  IIl-C  and 
can  be  carried  out  at  Pi  containment. 

Caution:  Experiments  Involving 
Formation  or  Recombinant  DNA 
Molecules  Containing  no  more  Than 
Two-Thirds  of  the  Genome  of  any 
Eukaryotic  Virus.  Recombinant  DNA 
molecules  containing  no  more  than  two- 
thirds  of  the  genome  of  any  eukaryotic 
virus  (all  viruses  from  a single  Family 
(17)  being  considered  identical  (19])  may 
be  propagated  and  maintained  in  cells  in 
tissue  culture  using  Pi  containment.  For 
such  experiments,  it  must  be  shoivn  that 
the  cells  lack  helper  virus  for  the 
specific  Families  of  defective  viruses 
being  used.  If  helper  virus  is  present, 
procedures  spedhed  under  Section  III- 
B-3  should  be  used.  The  DNA  may 
contain  fragments  of  the  genome  of 
viruses  from  more  than  one  Family  but 
each  fragment  must  be  less  than  two- 
thirds  of  a genome. 

IIl-D.  Exempt  Experiments.  The 
following  recombinant  DNA  molecules 
are  exempt  from  these  Guidelines  and 
no  registration  with  the  IBC  is 
necessary. 

IlI-D-1.  Those  that  are  not  in 
organisms  or  viruses. 


UI-D-2.  Those  that  consist  entirely  of 
DNA  segments  from  a single 
nonchromosomal  or  viral  DNA  source, 
though  one  or  more  of  the  segments  may 
be  a synthetic  equivalent 

III-D-3.  Those  that  consist  entirely  of 
DNA  from  a prokaryotic  host,  including 
its  indigenous  plasmids  or  viruses,  when 
propagated  only  in  that  host  (or  a 
closely  related  strain  of  the  same 
spcdes)  or  when  transferred  to  another 
host  by  well  established  physiological 
means;  also  those  that  consist  entirely  of 
DNA  from  an  eularyotic  host  including 
its  chloroplasts,  mitochondria,  or 
plasmids  (but  excluding  viruses),  when 
propagated  only  in  that  host  (or  a 
closely  related  strain  of  same  species). 

Ill-D-4.  Certain  specified  recombinant 
DNA  molecules  that  consist  entirely  of 
DNA  segments  from  different  species 
that  exchange  DNA  by  known 
physiological  processes,  though  one  or 
more  of  the  segments  may  be  a synthetic 
equivalent.  A list  of  such  exchangers 
will  be  prepared  and  periodically 
revised  by  the  Director,  NIH.  with 
advice  of  the  RAC,  after  appropriate 
notice  and  opportunity  for  public 
comment  (See  Section  IV-C-l-b-(l}- 
(c).)  Certain  classes  are  exempt  as  of 
publication  of  these  Revised  Guidelines. 
The  list  Is  In  Appendix  A.  An  updated 
list  may  be  obtained  from  the  Office  of 
Recombinant  DNA  Activities.  National 
Institutes  of  Health,  Bethesda,  Maryland 
20205. 

III- D-5.  Other  classes  of  recombinant 
DNA  molecules.  If  the  Director,  NIH, 
with  advice  of  the  RAC,  after 
appropriate  notice  and  opportunity  for 
public  comment,  finds  that  they  do  not 
present  a significant  risk  to  health  or  the 
environment.  (See  Section  IV-C-l-b- 
(l)-(c).)  Certain  classes  are  exempt  as  of 
publication  of  these  Revised  Guidelines. 
The  list  is  in  Appendix  C.  An  updated 
list  may  be  obtained  from  the  Office  of 
Recombinant  DNA  Activities.  National 
Institutes  of  Health,  Bethesda.  Maryland 
20205. 

IV.  Roles  and  Responsibilities 

IV- A.  Policy.  Safety  in  activities 
involving  recombinant  DNA  depends  on 
the  Individual  conducting  them.  The 
Guidelines  carmot  anticipate  every 
possible  situation.  Motivation  and  good 
judgment  are  the  key  essentials  to 
protection  of  health  and  the 
environment. 

The  Guidelines  are  intended  to  help 
the  Institution,  the  Institutional 
Biosafety  Committee  (IBC),  the 
Biological  Safety  Officer,  and  the 
Principal  Investigator  determine  the 
safeguards  that  should  be  implemented. 
These  Guidelines  will  never  be  complete 
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or  final,  since  all  conceivable 
experiments  involvnng  recombinant 
DNA  cannot  be  foreseen.  Therefore,  it  is 
the  responsibility  of  the  Institution  and 
those  associated  with  it  ta  adhere  to  the 
purpose  of  the  Guidelines  as  well  as  to 
their  specifics. 

Each  Institution  (and  the  IBC  acting 
on  its  behalf)  is  responsible  for  ensuring 
that  recombinant  DNA  activities  comply 
with  the  Guidelines.  General  recognition 
of  institutional  authority  and 
responsibility  properly  establishes 
accountability  for  safe  conduct  of  the 
research  at  the  local  level. 

The  following  roles  and 
responsibilities  constitute  an 
administrative  framework  in  which 
safety  is  an  essential  and  integral  part  of 
research  involving  recombinant  DNA 
molecules.  Further  clarifications  and 
interpretations  of  roles  and 
responsibilities  will  be  issued  by  NIH  as 
necessary. 

IV-B.  Responsibilities  of  the 
Institution. 

IV-B-1.  General  Information.  Each 
Institution  conducting  or  sponsoring 
recombinant  DNA  research  covered  by 
these  Guidelines  is  responsible  for 
ensuring  that  the  research  is  carried  out 
in  full  conformity  with  the  provisions  of 
the  Guidelines.  In  order  to  fulfill  this 
responsibility,  the  Institution  shall: 

IV-B-l-a.  Establish  and  implement 
policies  that  provide  for  the  safe 
conduct  of  recombinant  DHA  research 
and  that  ensure  compliance  with  the 
Guidelines.  The  Institution,  as  part  of  its 
general  responsibilities  for  implementing 
the  Guidelines,  may  establish  additional 
procedures,  as  deemed  necessary,  to 
govern  the  Institution  and  its 
components  in  the  discharge  of  its 
responsibilities  under  the  Guidelines. 
This  may  include  (i)  statements 
formulated  by  the  Institution  for  general 
implementation  of  the  Guidelines  and 
fii)  whatever  additional  precautionary 
steps  the  Institution  may  deem 
appropriate. 

IV-B-l-b.  Establish  an  Institutional 
Biosafety  Committee  (IBC)  that  meets 
the  requirements  set  forth  in  Section  IV- 
B-2  and  carries  out  the  functions 
detailed  in  Section  IV-B-3. 

IV-B-l-c.  If  the  Institution  is  engaged 
in  recombinant  DNA  research  at  the  P3 
or  P4  containment  level,  appoint  a 
Biological  Safety  Officer  (BSO),  who 
shall  be  a member  of  the  IBC  and  carry 
out  the  duties  specified  in  Section  IV-B- 
4. 

IV-B-l-d.  Require  that  investigators 
responsible  for  research  covered  by 
these  Guidelines  comply  with  the 
provisions  of  Section  IV-B-5,  and  assist 
investigators  to  do  so. 


IV-B-l-e.  Ensure  appropriate  training 
for  the  IBC  chairperson  and  members, 
the  BSO,  Principal  Investigators  (Pis), 
and  laboratory  staff  regarding  the 
Guidelines,  their  implementation,  and 
laboratory  safety.  Responsibility  for 
training  IBC  Members  may  be  carried 
out  through  the  IBC  chairperson. 
Responsibility  for  training  laboratory 
staff  may  be  carried  out  through  the  PI. 
The  Institution  is  responsible  for  seeing 
that  the  PI  has  sufficient  training,  but 
may  delegate  this  responsibility  to  the 
IBC. 

IV-B-l-f.  Determine  the  necessity,  in 
connection  with  each  project,  for  health 
surveillance  of  recombinant  DNA 
research  personnel,  and  conduct  if 
found  appropriate,  a health  surveillance 
program  for  the  project.  [The  Laboratory 
Safety  Monograph  (LSM)  discusses 
various  possible  components  of  such  a 
program — for  example,  records  of  agents 
handled,  active  investigation  of  relevant 
illnesses,  and  the  maintenance  of  serial 
serum  samples  for  monitoring  serologic 
changes  that  may  result  from  die 
employees’  work  experience.  Certain 
medical  conditions  may  place  a 
laboratory  worker  at  increased  risk  in 
any  endeavor  where  infectious  agents 
are  handled.  Examples  given  in  the  LSM 
include  gastrointestinal  disorders  and 
treatment  with  steriods, 
immimosuppressive  drugs,  or 
antibiotics.  Workers  with  such  disorders 
or  treatment  should  be  evaluated  to 
determine  whether  they  should  be 
engaged  in  research  with  potentially 
hazardous  organisms  during  their 
treatment  or  illness.  Copies  of  the  LSM 
are  available  from  ORDA.j 

IV-B-l-g.  Report  within  30  days  to 
ORDA  any  significant  problems  with 
and  violations  of  the  Guidelines  and 
significant  research-related  accidents 
and  illnesses,  unless  the  institution 
determines  that  the  PI  or  IBC  has  done 
so. 

IV-B-2.  Membership  and  Procedures 
of  the  IBC.  The  Institution  shall 
establish  an  Institutional  Biosafety 
Committee  (IBC)  whose  responsibilities 
need  not  be  restricted  to  recombinant 
DNA.  The  committee  shall  meet  the 
following  requirements: 

IV-B-2-a.  Tlie  IBC  shall  comprise  no 
fewer  than  five  members  so  selected 
that  they  collectively  have  experience 
and  expertise  in  recombinant  DNA 
technology  and  the  capability  to  assess 
the  safety  of  recombinant  DNA  research 
experiments  and  any  potential  risk  to 
public  health  or  the  environment.  At 
least  two  members  shall  not  be 
affiliated  widi  the  Institution  (apart  from 
their  membership  on  the  IBC)  and  shall 
represent  the  interest  of  the  surrounding 
community  with  respect  to  health  and 


protection  of  the  environment.  Members 
meet  this  requirement  if,  for  example, 
they  are  officials  of  State  or  local  public 
health  or  environmental  protection 
agencies,  members  of  other  local 
governmental  bodies,  or  persons  active 
in  medical,  occupational  health,  or 
environmental  concerns  in  the 
community.  The  Biological  Safety 
Officer  (BSO),  mandatory  when 
research  is  being  conducted  at  the  P3 
and  P4  levels,  shall  be  a member.  (See 
Section  IV-B-4.) 

IV-B-2-b.  In  order  to  ensure  the 
competence  necessary  to  review 
recombinant  DNA  activities,  K is 
recommended  that  (i)  the  IBC  include 
persons  with  expertise  in  recombinant 
DNA  technology,  biological  safety,  and 
physical  containment;  (ii)  the  IBC 
include,  or  have  available  as 
consultants,  persons  knowledgeable  in 
institutional  commitments  and  policies, 
applicable  law,  standards  of 
professional  conduct  and  practice, 
community  attitudes,  and  the 
environment:  and  (iii)  at  least  one 
member  be  from  the  laboratory 
technical  staff. 

IV-B-2-C.  The  Institution  shall 
identify  the  committee  members  by 
name  in  a report  to  the  NIH  Ofrice  of 
Recombinant  DNA  Activities  (ORDA) 
and  shall  include  relevant  background 
information  on  each  member  in  such 
form  and  at  such  times  as  ORDA  may 
require. 

IV-B-2-d.  No  member  of  an  IBC  may 
be  involved  (except  to  provide 
information  requested  by  the  IBC)  in  the 
review  or  approval  of  a project  in  whidi 
he  or  she  has  been,  or  expects  to  be, 
engaged  or  has  a direct  ^ancial 
interest. 

rV-B-2-e.  The  Institution,  which  is 
ultimately  responsible  for  the 
effectiveness  of  the  IBC,  may  establish 
procedures  that  the  IBC  will  follow  in  its 
initial  and  continuing  review  of 
applications,  proposals,  and  activities. 
(ffiC  review  procedures  are  specified  in 
Section  IV-B-3-a.) 

IV-B-2-f.  Institutions  are  encouraged 
to  open  IBC  meetings  to  the  public 
whenever  possible,  consistent  widi 
protection  of  privacy  and  proprietary 
interests. 

IV-B-2-g.  Upon  request,  the 
Institution  shall  make  available  to  the 
public  aU  minutes  of  IBC  meetings  and 
any  documents  submitted  to  or  received 
from  funding  agencies  which  the  latter 
are  required  to  make  available  to  the 
public.  If  comments  are  made  by 
members  of  the  public  on  IBC  actions, 
the  Institution  shall  forward  to  NIH  both  , 
the  comments  and  the  IBC’s  response. 
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rV-B-3.  Functions  of  the  IBC.  On 
behalf  of  the  Institution,  the  IBC  is 
responsible  for 

rV-B-3-a.  Reviewing  for  compliance 
with  the  NIH  Guidelines  recombinant 
DNA  research  as  specified  in  Part  III 
conducted  at  or  sponsored  by  the 
Institution,  and  approving  those 
research  projects  that  it  finds  are  in 
conformity  with  the  Guidelines.  This 
review  shall  include: 

IV-B-3-a-{l).  An  independent 
assessment  of  the  containment  levels 
required  by  these  Guidelines  for  the 
proposed  research,  and 

IV-B-3-a-{2).  An  assessment  of  the 
facilities,  procedures,  and  practices,  and 
of  the  training  and  expertise  of 
recombinant  DNA  personnel. 

IV-B-3-b.  Notifying  the  Principal 
Investigator  (PI)  of  the  results  of  their 
review. 

IV-B-^-c.  Lowering  containment 
levels  for  certain  experiments  as 
specified  in  Section  lll-B-2. 

IV-B-3-d.  Setting  containment  levels 
as  specified  in  Section  III-B-4-b  and  III- 
B-5. 

IV-B-3-e.  Reviewing  periodically 
recombinant  DNA  research  being 
conducted  at  the  Institution,  to  ensure 
that  the  requirements  of  the  Guidelines 
are  being  fulfilled. 

IV-B-3-f.  Adopting  emergency  plans 
covering  accidental  spills  and  personnel 
contamination  resulting  from  such 
research. 

Not*. — Basic  elements  In  developing 
spedfic  procedures  for  dealing  with  major 
•pills  of  potentially  hazardous  materials  in 
the  laboratory  are  detailed  In  the  Laboratory 
Safety  Monograph  (LSM).  Included  are 
Information  and  references  on 
decontamination  and  emergency  plans.  NIH 
and  the  Centers  for  Disease  Control  are 
available  to  provide  consultation,  and  direct 
assistance  if  necessary,  as  posted  in  the  LSM. 
The  Guidelines  shall  cooperate  svith  the  State 
and  local  public  health  departments, 
reporting  any  significant  research-related 
Illness  or  acddent  that  appears  to  be  a 
hazard  to  the  public  health. 

rV-B-3-g.  Reporting  within  30  days  to 
the  appropriate  institutional  official  and 
to  the  NIH  Office  of  Recombinant  DNA 
Activities  (ORDA)  any  significant 
problems  with  or  violations  of  the 
Guidelines,  and  any  significant 
research-related  accidents  or  illnesses, 
unless  the  IBC  determines  that  the  PI 
has  done  so. 

rV-B-3-h.  The  IBC  may  not  authorize 
initiation  of  experiments  not  explicitly 
covered  by  the  Guidelines  until  NIH 
(with  the  advice  of  the  RAC  when 
required)  establishes  the  containment 
requirement. 

rV-B-3-1.  Performing  such  other 
functions  as  may  be  delegated  to  the 
IBC  under  Section  IV-B-1. 


IV-B-4.  Biological  Safety  Officer.  The 
Institution  shall  appoint  a BSO  if  it 
engages  in  recombinant  DNA  research 
at  the  P3  or  P4  containment  level.  The 
officer  shall  be  a member  of  the 
Institutional  Biosafety  Committee  (IBC), 
and  his  or  her  duties  shall  include  (but 
need  not  be  limited  to): 

IV-B  4 a.  Ensuring  through  periodic 
inspections  that  laboratory  standards 
are  rigorously  followed: 

IV-B-4-b.  Reporting  to  the  IBC  and 
the  Institution  all  significant  problems 
with  and  violations  of  the  Guidelines 
and  all  significant  research-related 
accidents  and  illnesses  of  which  the 
BSO  becomes  aware,  unless  the  BSO 
determines  that  the  Principal 
Investigator  (PI)  has  done  so; 

IV-Ei-4-c.  Developing  emergency 
plans  for  dealing  with  accidental  spills 
and  personnel  contamination,  and 
investigating  recombinant  DNA  research 
laboratory  accidents; 

IV-B-4^.  Providing  advice  on 
laboratory  security: 

IV-B  4-  e.  Providing  technical  advice 
to  the  PI  and  the  IBC  on  research  safety 
procedures. 

NOTE:  See  Laboratory  Safety 
Monograph  for  additional  information 
on  the  duties  of  the  BSO. 

IV-B-5.  Principal  Investigator.  On 
behalf  of  the  Institution,  the  PI  is 
responsible  for  complying  fully  with  the 
Guidelines  in  conducting  any 
recombinant  DNA  research. 

lV-B-5-a.  PI — General.  As  part  of  this 
general  responsibility,  the  PI  shall: 
IV-B-5-a-(l).  Initiate  or  modify  no 
recombinant  DNA  research  requiring 
approval  by  the  IBC  prior  to  initiation 
(see  Sections  III-A  and  III-B)  until  that 
research,  or  the  proposed  modification 
thereof,  has  been  approved  by  the  IBC 
and  has  met  all  other  requirements  of 
the  Guidelines; 

IV-B-5-a-(2).  Determine  whether 
experiments  are  covered  by  Section  III- 
C and  follow  the  appropriate 
procedures; 

IV-B-5-a-{3).  Report  within  30  days  to 
the  IBC  and  NIH  (ORDA)  all  significant 
problems  with  and  violations  of  the 
Guidelines  and  all  significant  research- 
related  accidents  and  illnesses; 

IV-B-5-a-(4).  Report  to  the  IBC  and  to 
NIH  (ORDA)  new  information  bearing 
on  the  Guidelines; 

IV-B-5-a-(5).  Be  adequately  trained 
in  good  microbiological  techniques; 

lV-B-6-a-(6).  Adhere  to  IBC- 
approved  emergency  plans  for  dealing 
with  accidental  spills  and  personnel 
contamination:  and 
IV-B-5-a-(7).  Comply  with  shipping 
requirements  for  recombinant  DNA 
molecules.  (See  Appendix  H for  shipping 
requirements  and  the  Laboratory  Safety 


Monograph  for  technical 
recommendations.) 

IV-B-5-b.  Submissions  by  the  PI  to 
NIH.  The  PI  shall: 

IV-B-5-b-(l).  Submit  information  to 
NIH  (ORDA)  in  order  to  have  new  host- 
vector  systems  certified: 

lV-B-5-b-(2).  Petition  NIH.  with 
notice  to  the  IBC,  for  exemptions  to 
these  Guidelines; 

lV-B-5-b-{3).  Petition  NIH,  with 
concurrence  of  the  IBC,  for  approval  to 
conduct  experiments  specified  in 
Section  Ill-A  of  the  Guidelines; 

1V-B-5-M4).  Petition  NIH  for 
determination  of  containment  for 
experiments  requiring  case-by-case 
review; 

IV-&-5-b-(5).  Petition  NIH  for 
determination  of  containment  for 
experiments  not  covered  by  the 
Guidelines. 

I V-B-5-C.  Submissions  by  the  PI  to 
the  IBC.  The  PI  shall: 

IV-B-5-c-(l).  Make  the  initial 
determination  of  the  required  levels  of 
physical  and  biological  containment  in 
accordance  with  the  Guidelines; 

IV-B-5-c-(2).  Select  appropriate 
microbiological  practices  and  laboratory 
techniques  to  be  used  in  the  research; 

IV-B-5-c-{3).  Submit  the  initial 
research  protocol  if  covered  under 
Guidelines  Section  III-A.  III-B,  or  III-C, 
(and  also  subsequent  changes — e.g., 
changes  in  the  source  of  DNA  or  host- 
vector  system)  to  the  IBC  for  review  and 
approval  or  disapproval;  and 

IV-B-5-c-{4).  Remain  in 
communication  with  the  IBC  throughout 
the  conduct  of  the  project. 

IV-B-5-d.  P!  Responsibilities  Prior  to 
Initiating  Research.  The  PI  is 
responsible  for. 

IV-B-5-d-(l).  Making  available  to  the 
laboratory  staff  copies  of  the  protocols 
that  describe  the  potential  biohazards 
and  the  precautions  to  be  taken; 

IV-B-5-d-(2).  Instructing  and  training 
staff  in  the  practices  and  techniques 
required  to  ensure  safety  and  in  the 
procedures  for  dealing  with  accidents; 
and 

IV-B-5-d-(3).  Informing  the  staff  of 
the  reasons  and  provisions  for  any 
precautionary  medical  practices  advised 
or  requested,  such  as  vaccinations  or 
serum  collection. 

lV-B-5-e.  PI  Responsibilities  During 
the  Conduct  of  the  Research.  The  PI  is 
responsible  for. 

IV-B-5-e-(l).  Supervising  the  safety 
performance  of  the  staff  to  ensure  that 
the  required  safety  practices  and 
techniques  are  employed; 

IV-B-5-e-(2).  Investigating  and 
reporting  in  writing  to  ORDA.  the 
Biological  Safety  Officer  (where 
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applicable],  and  the  IBC  any  significant 
problems  pertaining  to  the  operation 
and  implementation  of  containment 
practices  and  procedures; 

IV-B-5-€-(3).  Correcting  work  errors 
and  conditions  that  may  result  in  the 
release  of  recombinant  DNA  materials; 

IV-B-5-e-{4).  Ensuring  the  integrity  of 
the  physical  containment  (e.g.,  biological 
safety  cabinets)  and  the  biological 
containment  (e.g.,  purity,  and  genotypic 
and  phenotypic  characteristics). 

IV-C.  Responsibilities  ofNIH. 

IV-C-1.  Director.  The  Director,  NIH,  is 
responsible  for  (i)  establishing  the  NIH 
Guidelines  for  Research  Involving 
Recombination  DNA  Molecules,  (ii) 
overseeing  their  implementation,  and 
(iii)  their  bnal  interpretation. 

The  Director  has  responsibilities 
under  the  Guidelines  that  involve  the 
NIH  Office  of  Recombinant  DNA 
Activities  (ORDA)  and  the  Recombinant 
DNA  Advisory  Committee  (RAC). 
ORDA's  responsibilities  under  the 
Guidelines  are  administrative.  Advice 
from  the  RAC  is  primarily  scientific  and 
technical.  In  certain  circumstances, 
there  is  specific  opportunity  for  public 
comment,  with  pi^lished  response, 
before  final  action. 

rV-C-l-a.  General  Responsibilities  of 
the  Director,  NIH.  The  responsibilities 
of  the  Director  shall  include  the 
following: 

rV-C-l-a-(l).  Promulgating 
requirements  as  necessary  to  implement 
the  Guidelines; 

IV-C-l-a-(2).  Establishing  and 
maintaining  the  RAC  to  carry  out  the 
responsibilities  set  forth  in  Section  IV- 
C-2.  The  RAC’s  membership  is  specified 
in  its  charter  and  in  Section  IV-^2; 

rV-C-l-a-(3).  Establishing  and 
maintaining  O^A  to  carry  out  the 
responsibilities  defined  in  Section  IV-C- 
3;  and 

IV-C-l-a-(4).  Maintaining  the  Federal 
Interagency  Advisory  Committee  on 
Recombinant  DNA  Research  established 
by  the  Secretary,  HEW  (now  HHS),  for 
advice  on  the  coordination  of  all  Federal 
programs  and  activities  relating  to 
recombination  DNA,  including  activities 
of  the  RAG  ^ 

IV-C-l-b.  Specific  Responsibilities  of 
the  Director,  NIH.  In  carrying  out  the 
responsibilities  set  forth  in  this  Section, 
the  Director  or  a designee  shall  weigh 


each  proposed  action,  through 
appropriate  analysis  and  consulation,  to 
determine  that  it  complies  with  the 
Guidelines  and  presents  no  significant 
risk  to  health  or  the  environment. 

lV-C-l-b-(l).  Major  Actions.  To 
execute  major  actions  the  Director  must 
seek  the  advice  of  the  RAC  and  provide 
an  opportunity  for  public  and  Federal 
agency  comment  Specifically,  the 
agenda  of  the  RAC  meeting  citing  the 
major  actions  will  be  published  in  the 
Federal  Register  at  least  30  days  before 
the  meeting,  and  the  Director  will  also 
publish  the  proposed  actions  in  the 
Federal  Register  for  comment  at  least  30 
days  before  the  meeting.  In  addition,  the 
Director’s  proposed  decision,  at  his 
discretion,  may  be  published  in  the 
Federal  Register  for  30  days  of  comment 
before  final  action  is  taken.  The 
Director’s  final  decision,  along  with 
response  to  the  comments,  will  be 
published  in  the  Federal  Register  and 
the  Recombinant  DNA  Technical 
Bulletin.  The  RAC  and  IBC  chaiipersons 
will  be  notified  of  this  decision. 

IV-C-l-b-(l)-(a).  Changing 
containment  levels  for  types  of 
experiments  that  are  specified  in  the 
Guidelines  when  a major  action  is 
involved: 

IV-C-l-b-(l)-(b).  Assigning 
containment  levels  for  types  of 
experiments  that  are  not  explicitly 
considered  in  the  Guidelines  when  a 
major  action  is  involved: 

IV-C-l-b-(l)-(c).  I^omulgating  and 
amending  a list  of  classes  of 
recombinant  DNA  molecules  to  be 
exempt  from  the  Guidelines  because 
they  consist  entirely  of  DNA  segments 
from  species  that  exchange  DNA  by 
known  physiological  processes,  or 
otherwise  do  not  present  a significant 
risk  to  health  or  the  environment; 

IV-C-l-b-(l)-(d).  Pennitting 
experiments  speciBed  by  Section  Ill-A 
of  the  Guidelines; 

IV-C-l-b-(l)-(e).  Certifying  new  host- 
vector  systems,  with  the  exception  of 
minor  modifications  of  already  certified 
systems  (the  standards  and  procedures 
for  certification  are  described  in 
Appendix  I-II-a.  Minor  modifications 
constitute,  for  example,  those  of  minimal 
or  no  consequence  to  the  properties 
relevant  to  containment):  and 


IV-C-4-4.  Other  NIH  Components. 
Other  NIH  components  shall  be 
responsible  for  certifying  P4  facilities, 
inspecting  them  periodically,  and 
inspecting  other  recombination  DNA 
facilities  as  deemed  necessary. 

IV-C-l-b-(l)-(f).  Adopting  other 
changes  in  tl^  Guidelines. 

IV-C-l-b-(2).  Lesser  Actions.  To 
execute  lesser  actions,  the  Director  must 
seek  the  advice  of  the  RAC.  The 
Director’s  decision  will  be  transmitted  to 
the  RAC  and  IBC  chairpersons  and 
published  in  the  Recombinant  DNA 
Technical  Bulletin: 

IV-C-l-b-(2)-(a).  Interpreting  and 
determining  containment  levels,  upon 
request  by  ORDA; 

IV-C-l-b-(2Hb)*  Changing 
containment  levris  for  experiments  that 
are  specified  in  the  Guidelines  (see 
Section  III); 

IV-C-l-J>-(2)-{c).  Assigning 
containment  levels  for  experiments  not 
explicitly  considered  in  Guidelines; 

IV-C-l-b-(2)-{d).  Revisiflg  the 
“Classification  of  ^ologic  Aunts’’  for 
the  purpose  of  these  Guidelines  [1], 
rV-C-l-b-{3).  Other  Actions.  The 
Director’s  decision  will  be  transmitted  In 
the  RAC  and  IBC  chairpersons  and 
published  in  the  Recombinant  DNA 
Technical  Bulletin: 

IV-C-l-b-(3)-(a).  Interpreting  the 
Guidelines  for  eiqjeriments  to  which  the 
Guidelines  specifically  assign 
containment  levels; 

IV-G-l-b-(3)-(b).  Setting  containment 
under  Section  Bl-l^l-d  and  Sectin  10- 
B— 3— d; 

IV-C-^l-h-(3)-{c).  Approving  minor 
modifications  of  aheady  certified  host- 
vector  systems  (the  standards  and 
procediues  for  such  modifications  are 
described  in  Appendix  I-H); 

rV-C-l-b-(3)-(d).  Decertifying 
already  certified  host-vector  systems; 

IV-C-l-b-(3-(e).  Adding  new  entries 
to  the  list  of  molecules  toxic  for 
vertebrates  (see  Appendix  F); 

IV-C-l-b-(3}-(f).  Approving  the 
cloning  of  toxin  ^nes  in  host-vector 
systems  other  than  E.  coli  K-12  (See 
Appendix  F);  and 
rV-C-l-b-(3)-(g).  Determining 
appropriate  containment  conditions  for 
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experiments  according  to  case 
precedents  developed  under  Section  IV- 
C— 1— b— (2)— (c). 

rV-C-l-l>-(4).  The  Director  shall 
conduct  support  and  assist  training 
programs  in  laboratory  safety  for 
Institutional  Biosafety  Committee 
members.  Biological  Safety  Officers, 
Principal  Investigators,  and  laboratory 
staff. 

rV-C-2.  Recombinant  DNA  Advisory 
Committee.  The  NIH  Recombinant  DNA 
Advisory  Committee  (RAC)  is 
responsible  for  carrying  out  specified 
functions  cited  below  as  well  as  others 
assigned  under  its  charter  or  by  the 
Secretary,  HHS,  the  Assistant  Secretary 
for  Heal^,  and  the  Director.  NIH. 

The  members  of  the  committee  shall 
be  chosen  to  provide,  collectively, 
expertise  in  scientific  Belds  relevant  to 
recoombinant  DNA  technology  and 
biological  safety— e.g.,  microbiology, 
molecular  biology,  virology,  genetics, 
epidemiology,  infectious  diseases,  the 
biology  of  enteric  organisms,  botany, 
plant  pathology,  ecology,  and  tissue 
ciilture.  At  least  20  percent  of  the 
members  shall  be  persons 
knowledgeable  in  applicable  law, 
standards  of  professional  conduct  and 
practice,  public  attitudes,  the 
environment,  public  health,  occupational 
health,  or  related  fields.  Representatives 
from  Federal  agencies  shall  serve  as 
nonvoting  members.  Nominations  for  the 
RAS  may  be  submitted  to  the  NIH 
Office  of  Recombinant  DNA  Activities, 
Bethesda,  Md.  20205. 

All  meetings  of  the  RAC  will  be 
announced  in  the  Federal  Register, 
including  tentative  agenda  items,  30 
days  in  advance  of  the  meeting,  %vith 
final  agendas  (if  modified]  available  at 
least  72  hours  before  the  meeting.  No 
item  defined  as  a major  action  under 
Section  rV-C-l-b-(l)  may  be  added  to 
an  agenda  after  it  appears  in  the  Federal 
Register. 

The  RAC  shall  be  responsible  for 
advising  the  Director,  NIH,  on  the 
actions  listed  in  Section  IV-C-l-b-(l) 
and  lV-C-l-b-(2). 

rV-C-3.  The  Office  of  Recombinant 
DNA  Activities.  ORDA  shall  serve  as  a 
focal  point  for  information  on 
recombinant  DNA  activities  and  provide 
advice  to  all  within  and  outside  NIH, 
including  Institutions,  Biological  Safety 
Committees,  Principal  Investigators, 
Federal  agencies.  State  and  local 
governments,  and  institutions  in  the 
private  sector.  ORDA  shall  carry  out 
such  other  functions  as  may  be 
delegated  to  it  by  the  Director,  NIH, 
including  those  authorities  described  in 
Section  rV-C-l-b-(3).  In  addition, 

ORDA  shall  be  responsible  for  the 
following; 


rV-C-3-a.  Reviewing  and  approving 
Institutional  Biosafety  Committee  (IBC) 
membership; 

IV-C-3-b.  Publishing  in  the  Federal 
Register 

IV-C-3-b-(l).  Announcements  of 
Recombinant  DNA  Advisory  Committee 
(RAC)  meetings  and  agendas  at  least  30 
days  in  advance; 

NOTE:  If  the  agenda  for  an  RAC 
meeting  is  modified.  ORDA  shall  make 
the  revised  agenda  available  to  anyone, 
upon  request,  at  least  72  hours  in 
advance  of  the  meeting. 

rV-C-3-b-(2).  Proposed  major  actions 
of  the  type  falling  under  Section  IV-C- 
l-b-(l)  at  least  30  days  prior  to  the  RAC 
meeting  at  which  they  will  be 
considered;  and 

IV-C-3-b-(3).  The  NIH  Director’s  final 
decision  on  recommendations  made  by 
the  RAC. 

rV-C-3-c.  Publishing  the  Recombinant 
DNA  Technical  Bulletin-,  and 

rV-C-3-d.  Serving  as  executive 
secretary  of  the  RAC. 

rV-C-4.  Other  NIH  Components. 

Other  NTH  components  shall  be 
responsible  for  certifying  P4  facilities, 
inspecting  them  periodically,  and 
inspecting  other  recombinant  DNA 
facilities  as  deemed  necessary. 

rV-D.  Compliance.  As  a condition  for 
NIH  funding  of  recombinant  DNA 
research.  Institutions  must  ensure  that 
such  research  conducted  at  or 
sponsored  by  the  Institution, 
irrespective  of  the  source  of  funding, 
shall  comply  with  these  Guidelines,  the 
policies  on  noncompliance  are  as 
follows; 

IV-D-1.  AH  NIH-funded  projects 
involving  recombinant  DNA  techniques 
must  comply  with  the  NIH  Guidelines. 
Noncompliance  may  result  in  (i) 
suspension,  limitation,  or  termination  of 
financial  assistance  for  such  projects 
and  of  NIH  funds  for  other  recombinant 
DNA  research  at  the  Institution,  or  (ii)  a 
requirement  for  prior  NIH  approval  of 
any  or  all  recombinant  DNA  projects  at 
the  Institution. 

rV-D-2.  AH  non-NIH  funded  projects 
involving  recombinant  DNA  techniques 
conducted  at  or  sponsored  by  an 
Institution  that  receives  NIH  funds  for 
projects  involving  such  techniques  must 
comply  with  the  NIH  Guidelines. 
Noncompliance  may  result  in  (i) 
suspension,  limitation,  or  termination  of 
NIH  funds  for  recombinant  DNA 
research  at  the  Institution,  or  (ii)  a 
requirement  for  prior  NIH  approval  of 
any  or  all  recombinant  DNA  projects  at 
the  Institution. 

IV-D-3.  Information  concerning 
noncompliance  with  the  Guidelines  may 
be  brought  forward  by  any  person.  It 
should  be  delivered  to  both  NTH 


(ORDA)  and  the  relevant  Institution. 

The  Institution,  generally  through  the 
IBC,  shall  take  appropriate  action.  The 
Insitution  shall  forward  a complete 
report  of  the  incident  to  ORDA, 
recommending  any  further  action 
indicated. 

IV-D-4.  In  cases  where  NIH  proposes 
to  suspend,  limit,  or  terminate  financial 
assistance  because  of  noncompliance 
with  the  Guidelines,  applicable  DHHS 
and  Public  Health  Service  Procedures 
shall  govern. 

Note. — Other  Federal  agencies  which  have 
adopted  the  NIH  Guidelines  may  have  the 
authority  to  terminate  funding  to  their 
grantees  should  these  grantees  not  comply 
with  the  NIH  Guidelines. 

IV-D-5.  Voluntary  Compliance.  Any 
individual,  corporation,  or  institution 
that  is  not  otherwise  covered  by  the 
Guidelines  is  encouraged  to  conduct 
recombinant  DNA  research  activities  in 
accordance  with  the  Guidelines,  through 
the  procedures  set  forth  in  Part  VI. 

V.  Footnotes  and  References  of  Sections  I-IV 

1.  The  original  reference  to  organisms  as 
Class  1.  2.  3.  4,  or  5 refers  to  the  classiFication 
in  the  publication  Classification  ofEtiologic 
Agents  on  the  Basis  of  Hazard,  4th  Edition, 
July  1974;  U.S.  Department  of  Health, 
Education,  and  Welfare,  Public  Health 
Service.  Centers  for  Disease  Control.  Office 
of  Biosafety.  Atlanta,  Georgia  30333. 

The  Director.  NIH,  with  advice  of  the 
Recombinant  DNA  Advisory  Committee,  may 
revise  the  classification  for  the  purposes  of 
these  Guidelines  (see  Section  IV-C-l-b-(2)- 
(d)).  The  revised  list  of  organisms  in  each 
class  is  reprinted  in  Appendix  B to  these 
Guidelines. 

2.  In  Part  III  of  the  Guidelines,  there  are  a 
number  of  places  where  judgments  are  to  be 
made.  In  all  these  cases  the  principal 
investigator  is  to  make  the  judgment  on  these 
matters  as  part  of  his  responsibility  to  “make 
the  initial  determination  of  the  required 
levels  of  physical  and  biological  containment 
in  accordance  with  the  Guidelines”  (Section 
IV^-5-c-(l)).  In  the  cases  falling  under 
Sections  III-A,  -B  or  -C,  this  judgment  is  to 
be  reviewed  and  approved  by  the 
Institutional  Biosafety  Committee  as  part  of 
its  responsibility  to  make  "an  independent 
assessment  of  the  containment  levels 
required  by  these  Guidelines  for  the  proposed 
research"  (Section  IV-B-3-a-(l)).  If  die  IBC 
wishes,  any  specific  cases  may  be  referred  to 
the  NIH  Office  of  Recombinant  DNA 
Activities  as  part  of  ORDA's  functions  to 
"provide  advice  to  all  within  and  outside 
NIH"  (Section  IV-C-3).  and  ORDA  may 
request  advice  from  the  Recombinant  DNA 
Advisory  Committee  as  part  of  the  RAC's 
responsibility  for  "interpreting  and 
determining  containment  levels  upon  request 
by  ORDA”  (Section  IV-C-l-b-(2)-(a)). 

3.  Laboratory  Safety  at  the  Center  for 
Disease  Control  (Sept.  1974).  U.S.  Department 
of  Health,  Education,  and  Welfare 
Publication  No.  CDC  75-8118. 
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4.  Classification  of  Etiologic  Agents  on  the 
Basis  of  Hazard.  (4th  Edition,  July  1974).  U.S. 
Department  of  Health,  Education,  and 
Welfare.  Public  Health  Service.  Centers  for 
Disease  Control,  Office  of  Biosafety,  Atlanta. 
Georgia  30333. 

5.  National  Cancer  Institute  Safety 
Standards  for  Research  Involving  Oncogenic 
Viruses  (Oct.  1974).  U.S.  Dpeartment  of 
Health,  Education,  and  Welfare  Publication 
No.  (NIH)  75-790. 

6.  National  Institutes  of  Health  Biohazards 
Safety  Guide  (1974).  U.S.  Department  of 
Health,  Education,  and  Welfare,  Public 
Health  Service,  National  Institutes  of  Health. 
U.S.  Government  Printing  Office,  Stock  No. 
1740-00383. 

7.  Biohazards  in  Biological  Research 
(1973).  A.  Heilman,  M.  N.  Oxman,  and  R. 
Pollack  (ed.)  Cold  Spring  Harbor  Laboratory. 

8.  Handbook  of  Laboratory  Safety  (9171). 
Second  Edition.  N.  V.  Steere  (ed.).  The 
Chemical  Rubber  Co.,  Cleveland. 

9.  Bodily,  J.  L.  (1970).  General 
Administration  of  the  Laboratory,  H.  L. 
Bodily,  E.  L.  Updyke,  and  J.  O.  Mason  (eds.). 
Diagnostic  Procedures  for  Bacterial,  Mycotic 
and  Parasitic  Infections.  American  Public 
Health  Association,  New  York,  pp.  11-28. 

10.  Darlow,  H.  M.  (1969).  Safety  in  the 
Microbiological  Laboratory.  In  J.  R.  Norris 
and  D.  W.  Robbins  (ed.).  Methods  in 
Microbiology.  Academic  Press,  Inc,  New 
York,  pp.  169-204. 

11.  The  Prevention  of  Laboratory  Acquired 
Infection  (1974).  C.  H.  Collins,  E.  G.  Hartley, 
and  R.  Pilsworth.  Public  Health  Laboratory 
Service,  Monograph  Series  No.  6. 

12.  Chatigny,  M.  A.  (1961).  Protection 
Against  Infection  in  the  Microbiological 
Laboratory:  Devices  and  Procedures.  In  W. 
W.  Umbreit  (ed.).  Advances  in  Applied 
Microbiology.  Academic  Press,  New  York, 
N.Y.  3:131-192. 

13.  Design  Criteria  for  Viral  Oncology 
Research  Facilities  (1975).  U.S.  Department 
of  Health,  Education  and  Welfare,  Public 
Health  Service,  National  Institutes  of  Health, 
DHEW  Publication  No.  (NIH)  75-891. 

14.  Kuehne,  R.  W.  (1973).  Biological 
Containment  Facility  for  Studying  Infectious 
Disease.  Appl.  Microbiol.  26-239-243. 

15.  Runkle,  R.  S.,  and  G.  B.  Phillips  (1969). 
Microbial  Containment  Control  Facilities. 
Van  Nostrand  Reinhold,  New  York. 

16.  Chatigny,  M.  A.,  and  D.  I.  Clinger  (1969). 
Contamination  Control  in.  Aerobiology.  In  R. 
L.  Dimmick  and  A,  B.  Akers  (eds.).  An 
Introduction  to  Experimental  Aerobiology. 
John  Wiley  & Sons.  New  York,  pp.  194-263. 

17.  As  classified  in  the  Third  Report  of  the 
International  Committee  on  Taxonomy  of 
Viruses:  Classification  and  Nomenclature  of 
Viruses,  R.  E.  F.  Matthews,  Ed.  Intervirology 
12  (129-296)  1979. 

18.  A USDA  permit,  required  for  import  and 
interstate  transport  of  pathogens,  may  be 
obtained  from  the  Animal  and  Plant  Health 
Inspection  Service,  USDA,  Federal  Building, 
Hayttsville,  MD  20782. 

19.  i.e.,  the  total  of  all  genomes  within  a 
Family  shall  not  exceed  two-thirds  of  the 
genome. 

20.  All  activities,  including  storage  of 
variola  and  whitepox  are  restricted  to  the 
single  national  facility  (World  Health 


Organization  (WHO)  Collaborating  Center 
for  Smallpox  Research,  Centers  for  Disease 
Control,  in  Atlanta). 

VI.  Voluntary  Compliance 

VI-A.  Basic  Policy.  Individuals, 
corporations,  and  institutions  not 
otherwise  covered  by  the  Guidelines  are 
encouraged  to  do  so  by  following  the 
standards  and  procedures  set  forth  in 
Parts  I-IV  of  the  Guidelines.  In  order  to 
simplify  discussion,  references  hereafter 
to  “institutions”  are  intended  to 
encompass  corporations,  and 
individuals  who  have  no  organizational 
affiliation.  For  purposes  of  complying 
with  the  Guidelines,  an  individual 
intending  to  carry  out  research  involving 
recombinant  DNA  is  encouraged  to 
affiliate  with  an  institution  that  has  an 
Institutional  Biosafety  Committee 
approved  under  the  Guidelines. 

Since  commercial  organizations  have 
special  concerns,  such  as  protection  of 
proprietary  data,  some  modifications 
and  explanations  of  the  procedures  in 
Parts  I-IV  are  provided  below,  in  order 
to  address  these  concerns. 

VI-B.  IBC  Approval.  The  NIH  Office 
of  Recombinant  DNA  Activities  (ORDAJ 
will  review  the  membership  of  an 
institution's  Institutional  Biosafety 
Committee  (IBC)  and,  where  it  finds  the 
IBC  meets  the  requirements  set  forth  in 
Section  IV-B-2,  will  give  its  approval  to 
the  IBC  membership. 

It  should  be  emphasized  that 
employment  of  an  IBC  member  solely 
for  purposes  of  membership  on  the  IBC 
does  not  itself  make  the  member  an 
institutionally  affiliated  member  for 
purposes  of  Section  IV-B-2-a. 

Except  for  the  unaffiliated  members,  a 
member  of  an  IBC  for  an  institution  not 
otherwise  covered  by  the  Guidelines 
may  participate  in  the  review  and 
approval  of  a project  in  which  the 
member  has  a direct  financial  interest, 
so  long  as  the  member  has  not  been  and 
does  not  expect  to  be  engaged  in  the 
project.  Section  IV-B-2-d  is  modified  to 
that  extent  for  purposes  of  these 
institutions. 

VI-C.  Certification  of  Host-Vector 
Systems.  A host-vector  system  may  be 
proposed  for  certification  by  the 
Director,  NIH,  in  accordance  with  the 
procedures  set  forth  in  Appendix  I-II-A. 

In  order  to  ensure  protection  for 
proprietary  data,  any  public  notice 
regarding  a host-vector  system  which  is 
designated  by  the  institution  as 
proprietary  under  Section  VI-E-1  will  be 
issued  only  after  consultation  with  the 
institution  as  to  the  content  of  the 
notice. 

VI-D.  Requests  for  Exemptions  and 
Approvals.  Requests  for  exemptions  or 
other  approvals  required  by  the 


Guidelines  should  be  requested  by 
following  the  procedures  set  forth  in  the 
appropriate  sections  in  Parts  I-IV  of  the 
Guidelines. 

In  order  to  ensure  protection  for 
proprietary  data,  any  public  notice 
regarding  a request  for  an  exemption  or 
other  approval  which  is  designated  by 
the  institution  as  proprietary  under 
Section  VI-E-1  will  be  issued  only  after 
consultation  with  the  institution  as  to 
the  content  of  the  notice. 

VI-E.  Protection  of  Proprietary  Data. 
In  general,  the  Freedom  of  Information 
Act  requires  Federal  agencies  to  make 
their  records  available  to  the  public 
upon  request.  However,  this  requirement 
does  not  apply  to,  among  other  things, 
"trade  secrets  and  commercial  and 
financial  information  obtained  from  a 
person  and  privileged  or  confidential." 

18  U.S.C.  1905,  in  turn  makes  it  a crime 
for  an  officer  or  employee  of  the  United 
States  or  any  Federal  department  or 
agency  to  publish,  divulge,  disclose,  or 
make  known  “in  any  manner  or  to  any 
extent  not  authorized  by  law  any 
information  coming  to  him  in  the  course 
of  his  employment  or  official  duties  or 
by  reason  of  any  examination  or 
investigation  made  by,  or  return,  report 
or  record  made  to  or  filed  with,  such 
department  or  agency  or  officer  or 
employee  thereof,  which  information 
concerns  or  relates  to  the  trade  secrets, 
jor  processes  * * * of  any  person,  firm, 
partnership,  corporation,  or 
association.”  This  provision  applies  to 
all  employees  of  the  Federal 
Government,  including  special 
Government  employees.  Members  of  the 
Recombinant  DNA  Advisory  Committee 
are  "special  Government  employees.” 

VI-E-1.  In  submitting  information  to 
NIH  for  purposes  of  complying 
voluntarily  with  the  Guidelines,  and 
institution  may  designate  those  items  of 
information  which  the  institution 
believes  constitute  trade  secrets  or 
privileged  or  confidential  commercial  or 
financial  information. 

VI-E-2.  If  NIH  receives  a request 
under  the  Freedom  of  Information  Act 
for  information  so  designated,  NIH  will 
promptly  contact  the  institution  to 
secure  its  views  as  to  whether  the 
information  (or  some  portion)  should  be 
released. 

VI-E-3.  If  the  NIH  decides  to  release 
this  information  (or  some  portion)  in 
response  to  a Freedom  of  Information 
request  or  otherwise,  the  institution  will 
be  advised:  and  the  actual  release  will 
not  be  made  until  the  expiration  of  15 
days  after  the  institution  is  so  advised, 
except  to  the  extent  that  earlier  release, 
in  the  judgment  of  the  Director,  NIH,  is 
necessary  to  protect  against  an 
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imminent  hazard  to  the  public  or  the 
environment 

Vl-E-4.  Presubmission  Review. 

Vl-E'4-a.  Any  institution  not 
otherwise  covered  by  the  Guidelines, 
which  is  considering  submission  of  data 
Information  voluntarily  to  NIH.  may 
request  presubmission  review  of  the 
records  involved  to  determine  whether, 
if  the  records  are  submitted,  NIH  will  or 
tvill  not  make  part  or  all  of  the  records 
available  upon  request  under  the 
Freedom  of  Information  Act 

Vl-E-4-b.  A request  for 
presubmission  review  should  be 
submitted  to  OROA,  along  with  the 
records  involved.  These  records  must  be 
clearly  marked  as  being  the  property  of 
the  institutioa  on  loan  to  NIH  solely  for 
the  purpose  of  making  a determination 
under  the  Freedom  of  Information  Act. 
ORDA  will  then  seek  a determination 
from  the  HHS  Freedom  of  Information 
Officer,  the  responsible  ofTicial  under 
HHS  regulations  (45  C.F.R.  Part  5),  as  to 
whether  the  reco^s  involved  (or  some 
portion)  are  or  are  not  available  to 
members  of  the  public  under  the 
Freedom  of  Information  Act.  Pending 
such  a determination,  the  records  will 
be  kept  separate  from  OROA  files,  will 
be  considered  records  of  the  institution 
and  not  OROA.  and  will  not  be  received 
as  part  of  OROA  files.  No  copies  will  be 
made  of  the  records. 

VI-E-4-c»OROA  will  inform  the 
institution  of  the  HHS  Freedom  of 
Information  Officer's  determination  and 
follow  the  institution's  instructions  as  to 
whether  some  or  all  of  the  records 
involved  are  to  be  returned  to  the 
institution  or  to  become  a part  of  ORDA 
files.  If  the  Institution  instructs  ORDA  to 
return  the  records,  no  copies  or 
summaries  of  the  records  will  be  made 
or  retained  by  HHS.  NIH.  or  ORDA. 

VI-E-4-d.  The  HHS  Freedom  of 
Information  Officer's  determination  will 
represent  that  official's  judgment,  as  of 
the  time  of  the  determination,  as  to 
whether  the  records  involved  (or  some 
portion)  would  be  exempt. 

Appendix  A. — Exemption*  Under  III-D-4 

Section  IlI-D-4  state*  that  exempt  from 
these  Guidelines  are  "certain  specifled 
recombinant  DNA  molecules  that  consist 
entirely  of  DNA  segments  from  different 
species  that  exchange  DNA  by  known 
physiological  processes,  thou^  one  or  more 
of  the  segments  may  be  a synthetic 
equivalent.  A list  of  such  exchangers  will  be 
prepared  and  periodically  revised  by  the 
Director.  NIR  with  advice  of  the  RAC.  after 
appropriate  notice  and  opportunity  for  public 
comment  (See  Section  IV-C-l-b-{lHc).) 
Certain  classes  are  exempt  as  a publication 
of  these  Revised  Guidelines.  The  list  is  in 
Appendix  A." 

Under  Section  U1-D-4  of  these  Guidelines 
are  recombinant  DNA  motocules  that  are  (1) 


composed  entirely  of  DNA  segments  from 
one  or  more  of  the  organisms  within  a sublist 
and  (2)  to  be  propagated  in  any  of  the 
organisms  within  a sublist  (ClassiGcaiion  of 
Bergey's  Manual  of  Determinative 
Bacteriology,  eighth  edition.  R.  E.  Buchanan 
and  N.  E Gibbons,  editors.  Williams  and 
Wilkins  Company.  Baltimore.  1974.) 

Sublist  A 

1.  Genus  Escherichia 

2.  Genus  Shigella 

3.  Genus  Salmonella  (including  Arizona) 

4.  Genus  Enterobacter 

5.  Genus  Citrobacter  (including  Levinea] 

6.  Genus  Klebsiella 

7.  Genus  Erwinia 

8.  Pseudomonas  aeruginosa.  Pseudomonas 
putida  and  Pseudomonas  fluorescens 

9.  Serratia  marcescens 

10.  Yersinia  enterocolitica 

Sublist  B 

1.  Bacillus  subtilis 

2.  Bacillus  licheniformis 

3.  Bacillus  pumilus 

4.  Bacillus  globigii 

5.  Bacillus  niger 

0.  Bacillus  nato 

7.  Bacillus  amyloiguefaaens 

8.  Bacillus  aterrimus 

Sublist  C 

1.  Streptomyces  aureofaciens 

2.  Streptomyces  rimosus 

3.  Streptomyces  coelicolor 

Sublist  D 

1.  Streptomyces  griseus 

2.  Streptomyces  cyaneus 

3.  Streptomyces  venezuelae 

Sublist  E 

One  way  transfer  of  Streptococcus  mutans  or 
Streptococcus  lactis  DNA  into 
Streptococcus  sanguis 

Sublist  F 

1.  Streptococcus  sanguis 

2.  Streptococcus  pneumoniae 

3.  Streptococcus  faecalis 

4.  Streptococcus  pyogenes 

Appendix  B.— Classification  of 
Microoganisms  on  the  Basis  of  Hazard 
Appendix  B-I.  Classification  of  Etiologic 
Agents.  (The  original  reference  for  this 
classification  was  the  publication 
‘Classification  of  Etiological  Agents  on  the 
Basis  of  Hazard."  4th  editioa  )uly  1974.  U.S. 
Department  of  Health.  Education,  and 
Welfare.  Public  Health  Service,  Center  for 
Disease  Control.  Office  of  Biosafety,  Atlanta, 
Georgia  30333.  For  the  pusposes  of  these 
Guidelines,  this  list  has  been  revised  by  the 
NIH.) 

Appendix  B-l-A.  Class  1 Agents.  All 
bacterial,  parasitic,  fungal,  viral,  rickettsial, 
and  chlamydial  agents  not  included  in  higher 
classes. 

Appendix  B-I-B.  Class  2 Agents 
Appendix  B-I-B-1.  Bacterial  Agents 
Actinobacillus — all  species  except  A. 

mallei,  which  is  in  Class  3 
Aeromonas  hydrophila 
Arizona  hinshawii — all  serotypes 
Bacillus  anthracis 


Bordetella — all  species 
Borrelia  recurrentis.  B.  vincenti 
Campylobacter  fetus 
Campylobacter  jejuni. 

Clostridium  botulinum. 

Cl.  chauvoei.  Cl.  haemolyticum. 

Cl.  histolyticum.  cl.  novyi. 

Cl.  septicum.  Cl.  tetani 
Corynebacterium  diphtheriae 
C.  equi.  C.  haemolyticum. 

C.  pseudotuberculosis. 

C.  pyogenes,  C.  renale 
Diplococcus  (Streptococcus)  pneumoniae 
Edwardsiella  tarda 
Erysipelothrix  insidiosa 
Escherichia  coli — all  enteropathogenic. 
enterotoxigenic,  enteroinvasive  and 
strains  bearing  K1  antigen 
Haemophilus  ducreyi,  H.  influenzae 
hereUae  vaginicola 

Klebsiella — all  species  and  all  serotypes 
Leptospira  interrogans — all  serotypes 
Listeria — all  species 
Mima  polymorpha 
Moroxella — all  species 
Mycobacteria — all  species  except  those 
listed  in  Class  3 

Mycoplasma — all  species  except 
Mycoplasma  mycoides  and  Mycoplasma 
agalactiae,  which  are  in  Class  5 
Neisseria  gonorrhoeae.  N.  meningitidis 
Pasterurella — all  species  except  those 
listed  in  Class  3 

Salmonella — all  species  and  al  serotypes 
Shigella — all  species  and  all  serotypes 
Sphaerophorus  necrophorus 
Staphylococcus  oureus 
Streptobacillus  moniliformis 
Stretococcus  pyogenes 
Treponema  carateum,  T.  pallidum,  and  T. 
perienue 

Vibrio  fetus,  V.  comma,  including  biotype 
El  Tor  and  V.  parahemolyticus 
Yersinia  enterocolitica 
Appendix  B-I-B-2.  Fungal  Agents 
Actinomycetes  (including  Nocardia  species 
and  Actinomyces  species  and  Arachnia 
propionica)  (2) 

Blastomyces  dermatitidis 
Cryptococcus  neoformans 
Paracoccidioides  braziliensis 
Appendix  B-I-B-3.  Parasitic  Agents 
Endamoeba  histolytica 
Leishmania  sp. 

Naegleria  gruberi 
Toxoplasma  gondii 
Toxocara  canis 
Trichinella  spiralis 
Trypanosoma  cruzi 

Appendix  B-I-B-4.  Viral,  Rickettsial,  and 
Chlamydial  Agents 
Adenoviruses — human — all  types 
Cache  Valley  virus 
Coxsackie  A and  B viruses 
Cytomegalo  viruses 
Echoviruses — all  types 
Encephalomyocarditis  virus  (EMC) 
Flanders  virus 
Hart  Park  virus 

Hepatitis — associated  antigen  material 
Herpes  viruses — except  Herpesvirus 
simiae  (Monkey  B virus)  which  is  in 
Class  4 

Corona  viruses 
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Influenza  viruses — all  types  except  A/PR8/ 
34,  which  is  in  Class  1 
Langat  virus 

Lymphogranuloma  venereum  agent 
Measles  virus 
Mumps  virus 

Parainfluenza  virus — all  types  except 
Parainfluenza  virus  3,  SF4  strain,  which 
is  in  Class  1 

Polioviruses — all  types,  wild  and 
attenuated 

Poxviruses — all  types  except  Alastrim, 
Smallpox,  and  Whitepox,  which  are 
Class  5 and  Monkpy  pox,  which 
depending  on  experiments,  is  in  Class  3 
or  Class  4 

Rabies  virus — all  strains  except  Rabies 
street  virus,  which  should  be  classified  in 
Class  3 

Reoviruses — all  types 
Respiratory  syncytial  virus 
Rhinoviruses — all  types 
Rubella  virus 

Simian  viruses— b\\  types  except 
Herpesvirus  simiae  (Monkey  B virus) 
and  Marburg  virus,  which  are  in  Class  4 
Sindbis  virus 
Tensaw  virus 
Turlock  virus 
Vaccinia  virus 
Varicella  virus 
Vesicular  stomatitis  virus  [3] 

Vole  rickettsia 

Yellow  fever  virus,  17D  vaccine  strain 
Appendix  B-I-C.  Class  3 Agents 
Appendix  B-I-C-1.  Bacterial  Agents 
Actinobacillus  mallei  [3] 

Bartonella — all  species 
Brucella — all  species 
Francisella  tularensis 
Mycobacterium  avium,  M.  bovis,  M. 
tuberculosis 

Pasteurella  multocide  type  B ("buffalo” 
and  other  foreign  virulent  strains  [3] 
Pseudomonas  pseudomallei  [3] 

Yersinia  pestis 

Appendix  ^I-C-2,  Fungal  Agents 
Coccidioides  immitis 
Histoplasma  capsulatum 
Histoplasma  capsulatum  var,  duboisii 
Appendix  B-I-C-3.  Parasitic  Agents 
Schistosoma  mansoni 
Appendix  B-I-C-4,  Viral,  Rickettsial,  and 
Chlamydial  Agents 
Monkey  pox,  when  use  in  vitro  [4] 
Arboviruses — all  strains  except  those  in 
Class  2 and  4 (Arboviruses  indigenous  to 
the  United  States  are  in  Class  3,  except 
those  listed  in  Class  2.  West  Nile  and 
Semliki  Forest  viruses  may  be  classified 
up  or  down,  depending  on  the  conditions 
of  use  and  geographical  location  of  the 
laboratory.) 

Dengue  virus,  when  used  for  transmission 
or  animal  inoculation  experiments 
Lymphocytic  choriomeningitis  virus  (LCM) 
Psittacosis-Omithosis-Trachoma  group  of 
agents 

Rabies  street  virus 
Rickettsia — all  species  except  Vole 
rickettsia  when  used  for  transmission  or 
animal  inoculation  experiments 
Yellow  fever  virus — wild,  when  used  in 
vitro 

Appendix  B-I-D.  Class  4 Agents 
Appendix  B-l-D-1.  Bacterial  Agents.  None 


Appendix  B-I-D-2.  Fungal  Agents.  None 
Appendix  B-I-D-3.  Parasitic  Agents.  None 
Appendix  B-I-D-4.  Viral,  Rickettsial,  and 
Chlamydial  Agents 

Monkey  pox,  when  used  for  transmission 
or  animal  inoculation  experiments  [4] 
Hemorrhagic  fever  agents,  including 
Crimean  hemorrhagic  fever,  (Congo), 
Junin,  and  Machupo  viruses,  and  others 
as  yet  undeflned 

Herpesvirus  simiae  (Monkey  B virus) 
Lassa  virus 

Marburg  virus  ' 

Tick-borne  encephalitis  virus  complex, 
including  Russian  spring-summer 
encephalitis,  Kyasanur  forest  disease, 
Omsk  hemorrhagic  fever,  and  Central 
European  encephalitis  viruses 
Venezuelan  equine  encephalitis  virus, 
epidemic  strains,  when  used  for 
transmission  or  animal  inoculation 
experiments 

Yellow  fever  virus — wild,  when  used  for 
transmission  or  animal  inoculation 
experiments 

Appendix  B-II.  Classification  of  Oncogenic 
Viruses  on  the  Basis  of  Potential  Hazard 
[5] 

Appendix  B-II-A.  Low-Risk  Oncogenic 

Viruses.  These  viruses  should  be  treated 
as  Class  2 agents 
Rous  Sarcoma 
SV-40 
CELO 
Ad7-SV40 
Polyoma 

Bovine  papilloma 
Rat  mammary  tmbr 
Avian  Leukosis 
Murine  Leukemia 
Murine  Sarcoma 
Mouse  mammary  tumor 
Rat  Leukemia 
Hamster  Leukemia 
Bovine  Leukemia 
Dog  Sarcoma 

Mason-Pfizer  Monkey  Virus 
Marek's 

Guinea  Pig  Herpes 
Lucke  (Frog) 

Adenovirus 
Shope  Fibroma 
Shope  Papilloma 

Appendix  ^D-B.  Moderate-Risk  Oncogenic 
Viruses.  These  viruses  should  be  treated 
as  Class  3 agents 
Ad2-SV40 
FeLV 

HV  Saimiri 

EBV 

SSV-1 

GaLV 

HV  ateles 

Yaba 

FeSV 

Appendix  B-III.  Class  5 Agents 
Appendix  B-III-A.  Animal  Disease 

Organisms  Which  Are  Forbidden  Entry 
into  the  United  States  by  Law 
Foot  and  mouth  disease  virus 
Appendix  B-IU-B.  Animal  Disease 
Organisms  and  Vectors  Which  Are 
Forbidden  Entry  into  the  United  States 
by  USDA  Policy 
African  horse  sickness  virus 
African  swine  fever  virus 


Besnoitia  besnoiti 
Borna  disease  virus 
Bovine  infectious  petechial  fever 
Camel  pox  virus 
Ephemeral  fever  virus 
Fowl  plague  virus 
Goat  pow  virus 
Hog  cholera  virus 
Louping  ill  virus 
Lumpy  skin  disease  virus 
Nairobi  sheep  disease  virus 
Newcastle  disease  virus  (Asiatic  strains) 
Mycoplasma  mycoides  (contagious  bovine 
pleuropneumonia) 

Mycoplasma  agalactiae  (contagious 
agalactia  of  sheep) 

Rickettsia  ruminatium  (heart  water) 

Rift  valley  fever  virus 
Rhinderpest  virus 
Sheep  pox  virus 
Swine  vesicular  disease  virus 
Teschen  disease  virus 
Trypanosoma  vivax  (Nagana) 

Trypanosoma  evansi 
Theileria  parva  (East  Coast  fever) 

Theileria  annulata 
Theileria  lawrencei 
Theileria  bovis 
Theileria  hirci 
Vesicular  exanthema  virus 
Wesselsbron  disease  virus 
Zyonema 

Appendix  B-III-C.  Organisms  Which  May 
Not  Be  Studied  in  the  United  States 
Except  At  Specified  Facilities 
Small  pox  [4] 

Alastrim  [4] 

White  pox  [4] 

Appendix  B-IV.  Footnotes  and  References  of 
Appendix  B 

1.  The  original  reference  for  tfiis 
classification  was  the  publication 
Classification  ofEtiologic  Agents  on  the 
Basis  of  Hazard,  4th  edition,  July  1974,  U.S. 
Departmet  of  Health,  Education,  and  Welfare, 
Public  Health  Service,  Center  for  Disease 
Control,  Office  of  Biosafety,  Atlanta,  Georgia 
30333.  For  the  purposes  of  these  Guidelines, 
this  list  has  been  revised  by  the  NIH. 

2.  Since  the  publication  of  the  classiflcation 
in  1974  [1],  the  Actinomycetes  have  been 
reclassified  as  bacterial  rather  than  fungal 
agents. 

3.  A USDA  permit,  required  for  import  and 
interstate  transport  of  pathogens,  may  be 
obtained  from  the  Animal  and  Plant  Health 
Inspection  Service,  USDA,  Federal  Building, 
Hyattsville,  MD  20782. 

4.  All  activities,  including  storage  of  variola 
and  whitepox  are  restricted  to  the  single 
national  facility  [World  Health  Organization 
(WHO)  Collaborating  Center  for  Smallpox 
Research,  Center  for  Disease  Control,  in 
Atlanta). 

5.  National  Cancer  Institute  Safety 
Standards  for  Research  Ivolving  Oncogenic 
Viruses  (October  1974).  U.S.  Department  of 
Health,  Education,  and  Welfare  Publication 
No.  (NIH)  75-790. 

6.  U.S.  Department  of  Agriculture,  Animal 
and  Plant  Health  Inspection  Service. 

Appendix  C. — Exemptions  Under  ni-D-5 
Section  III-D-5  states  that  exempt  from 
these  Guidelines  are  “Other  classes  of 
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rvcombinant  DNA  molecules,  if  the  Director. 
NIH  with  advice  of  the  RAC.  after 
appropriate  notice  and  opportunity  for  public 
comment,  finds  that  they  do  not  present  a 
significant  risk  to  health  or  the  envrionment 
(See  Section  rV-C-l-lHiHclk)  Certain 
classes  are  exempt  as  of  publication  of  these 
Resived  Guidelines.” 

The  following  classes  of  experiments  are 
exempt  under  Section  Ul-D-5  of  the 
Guidelines: 

Appendix  C-L  Recombinant  DNAs  in 
Titaue  Culture.  Recombinant  BNA  molecules 
derived  entirely  horn  non-viral  components 
(that  is.  no  component  is  derived  from  a 
eukaryotic  virus),  that  are  propagated  and 
maintained  in  cells  in  tissue  oJture  are 
exempt  from  these  Guidelines  with  the 
exceptions  listed  below. 

Exceptions.  Experiments  described  in 
Section  Ul-A  which  require  specific  RAC 
review  and  NIH  approval  before  initiation  of 
the  experiment. 

Experiments  involving  DNA  from  Class  3. 

4.  or  S organisms  (1)  or  cells  known  to  be 
infected  with  these  agents. 

Experiments  involving  the  deliberate 
introduction  of  genes  coding  for  the 
biosynthesis  of  molecules  toxic  for 
vertebrates.  (See  Appendix  F.) 

Appendix  C-U.  Experiments  Involving  E 
coli  K-12  Host-  Vector  Systems.  Experiments 
which  use  £ coH  K-12  host-vector  systems, 
with  the  exception  of  thoee  experiments 
listed  below,  are  exempt  from  these 
Guidelines  provided  that  (a)  the  £ coli  hoet 
shall  not  contain  conjugation  proficient 
plasmids  or  generalized  transdudog  phages, 
end  (b)  lambda  or  lambdoid  or  Pf  bacterio- 
phages or  nooconjugaJve  plasmids  |2|  shall 
be  used  as  vectors.  However,  experiments 
Involving  the  insertion  into  £ coli  K-12  of 
DNA  from  piokaryotes  that  exchange  genetic 
information  (3]  with  £ coU  may  be 
performed  with  any  £ coli  K-12  vector  (e.g.. 
conjugativa  plasmid).  When  a nonconjugative 
vector  is  us^  the  £ coli  K-12  host  may 
contain  conjugation-proficient  plasmids  ether 
autonomous  or  integrated,  or  generalized 
transducing  phages. 

For  these  exempt  experiments,  PI  physical 
containment  conditions  are  recommended. 

Exceptions.  Experiments  described  in 
Section  m-A  which  require  a specific  RAC 
review  and  NIH  approval  before  Initiation  of 
the  experiment. 

Exp^ments  involving  DNA  from  class  3,  4. 
or  5 organisms  (1]  or  from  cells  known  to  be 
infected  with  these  agents  may  be  conducted 
under  containment  conditions  specified  in 
Section  Ul-B-2  with  prior  IBC  review  and 
approval 

Large-scale  experiments  (e.g..  more  than  10 
liters  of  culture)  require  prior  IBC  review  and 
approval.  (See  Section  in-B-5.) 

Experiments  involving  the  deliberate 
cloning  of  genes  coding  for  the  the 
biosynthesis  of  molecules  toxic  for 
vertebrates.  (See  Appendix  F.) 

Appendix  C-IU.  Experiments  Involving 
Saccharomyces  cerevisiae  Host-  Vector 
Systems.  Experiments  which  use 
^ccbaromyces  cerevisiae  host-vector 
systems,  with  the  exception  of  experiments 
listed  below,  are  exempt  from  these 
Guidelines  provided  that  laboratory  strains 
are  used. 


For  these  exempt  experiments.  PI  physical 
containment  conditions  are  recommended. 

Exemptions.  Experiments  described  in 
Section  Ill-A  which  require  speciBc  RAC 
review  and  NIH  approval  before  initiation  of 
the  experiment 

Experiments  involving  Gass  3.  4 or  5 
organisms  [1]  or  cells  known  to  be  infected 
with  these  agents  may  be  conducted  under 
containment  conditions  specified  in  Section 
IU-B-2  with  prior  IBC  review  and  approval. 

Large-scale  experiments  (e  g.,  more  than  10 
liters  of  culture)  require  prior  IBC  review  and 
approval.  (See  Section  Dl-B-S.) 

Experiments  involving  the  deliberate 
cloning  of  genes  coding  for  the  biosynthesis 
of  molecules  toxic  for  vertebrates.  (See 
Appendix  F.) 

Appendix  C-TV.  Experiments  Involving 
Bacillus  subtilis  Host-  Vector  Systems.  Any 
asporogenic  Bacillus  subtilis  strain  which 
does  not  revert  to  a sporeformer  with  a 
frequency  greater  than  10*  * can  be  used  for 
cloning  DNA.  with  the  exception  of  those 
experiments  listed  below.  Indigenous 
Bacillus  plasmids  and  phages,  whose  host- 
range  does  not  include  Bacillus  cereus  or 
Bacillus  anthracis,  may  be  used  as  vectors. 

For  these  exempt  experiments  PI  physical 
contaiment  conditions  are  recommended. 

Exceptions.  Experiments  described  in 
Section  Ill-A  which  require  specific  RAC 
review  and  approval  before  initiation  of  the 
experiment. 

Experiments  involving  Class  3.  4.  or  5 
organisms  [1]  or  cells  known  to  be  infected 
with  these  agents  may  be  conducted  under 
contaiiunent  conditions  specified  by  Section 
in-B-2  with  prior  IBC  review  and  approval. 

Large-scale  experiments  (eg.,  more  than  10 
liters  of  culture)  require  prior  IBC  review  and 
approval  (See  Section  IlI-B-5.) 

Experiments  involving  the  deliberate 
cloning  of  genes  coding  for  the  biosynthesis 
of  molecules  toxic  for  vertebrates.  (See 
Appendix  F.) 

Appendix  C- V.  Footnotes  and  References  of 
Appendix  C 

1.  The  original  reference  to  organisms  as 
Class  1.  2.  3.  4.  or  5 refers  to  the  calssification 
in  the  publication  Classification  of  Etiologic 
Agents  on  the  Basis  of  Hazard.  4th  Edition. 
)uly  1974:  U.S.  Department  of  Health. 
Education,  and  Welfare.  Public  Health 
Service.  Centers  for  Disease  Control  OfTice 
of  Biosafety.  Atlanta.  Georgia  30333. 

The  Director.  NIH.  with  advice  of  the 
Recombinant  DNA  Advisory  Committee,  may 
revise  the  classirication  for  the  purposes  of 
these  Guidelines  (see  Section  rV-C-l-b-(2)- 
(d)).  The  revised  list  of  organisms  in  each 
class  is  reprinted  in  Appendix  B to  these 
Guidelines. 

2. subset  of  non-conjugative  plasmid  vectors 
are  also  poorly  mobilizable  (e.g..  pBR322. 
pBR313).  Where  practical  these  vectors 
should  be  employed. 

3.  Defined  as  observable  under  optimal 
laboratory  conditions  by  transformation, 
transduction,  phage  infection,  and/or 
conjugation  with  transfer  of  phage,  plasmid, 
and/or  chromosomal  genetic  information. 
Note  that  this  definition  of  exchange  may  be 
less  stringent  than  that  applied  to  exempt 
organisms  unser  Section  111-0-4. 


Apendix  D — Actions  Taken  Under  the 
guidelines 

As  noted  in  the  subsections  of  Section  IV- 
C-l-b-(l).  the  Director.  NIH,  may  take 
certain  actions  with  regard  to  the  Guidelines 
after  the  issues  have  been  considered  by  the 
RAG 

Some  of  the  actions  taken  to  date  include 
the  following: 

Appendix  D-I.  Permission  is  granted  to 
clone  Foot-and-Mouth  disease  virus  in  the 
EKl  host-vector  system  consisting  of  E.  coli 
K-12  and  the  vector  pBR322,  all  work  to  be 
done  at  the  Plum  Island  Animal  disease 
Center. 

Appendix  D-IL  Certain  specified  clones 
derived  from  segments  of  the  Foot-and-Mouth 
disease  Virus  may  be  transferred  from  Plum 
Island  Animal  disease  Center  to  the  facilities 
of  Genentech,  Inc.,  of  South  San  Francisco, 
California.  Further  development  of  the  clones 
at  Genetech  has  been  approved  under  PI  -t- 
EKl  conditions. 

Appendix  D-ill.  The  Rd  strain  of 
hemophilus  influenzae  can  be  used  as  a host 
for  the  propagtin  of  the  cloned  Tn  10  tet  R 
gene  derived  from  £ coli  K-12  employing  the 
non-conjugative  Haemophilus  plasmid 
pRSF0885.  under  Pi  conditions. 

Appendix  D-IV.  Permission  is  granted  to 
clone  certain  subgenomic  segments  of  Foot- 
and-Mouth  Disease  Virus  in  HVl  Bacillus 
subtilis  and  Saccharomyces  cerevisiae  host- 
vector  systems  under  Pi  conditions  at 
Genetech.  Inc.,  South  San  Francisco, 
California. 

Appendix  D-V.  Permission  is  granted  to  Dr. 
Ronald  Davis  of  Stanford  University  to  field 
test  com  plants  modified  by  recombinant 
DNA  teclmiques  under  specified  containment 
conditions. 

Appendix  D-VI.  Permission  is  granted  to 
clone  in  £ coli  K-12.  under  PI  physical 
containment  conditions,  subgenomic 
segments  of  Rift  Valley  Fever  Virus  subject  to 
conditions  which  have  been  set  forth  by  the 
RAG 

Appendix  D-Vn.  Attenuated  laboratory 
strains  of  Salmonella  typhimurium  may  be 
used  under  Pi  physical  containment 
conditions  to  screen  for  the  Saccharomyces 
cerevisiae  pseudouridine  synthetase  gene. 
The  plasmid  YEpl3  will  be  employed  as  the 
vector. 

Appendix  D-VIII.  Permission  is  granted  to 
transfer  certain  clones  of  subgenomic 
segments  of  Foot-and-Mouth  Disease  Virus 
from  Plum  Island  Animal  Disease  Center  to 
the  laboratories  of  Molecular  Genetics,  Inc., 
Minnetonka.  Minnesota,  and  to  work  with 
these  clones  under  PI  containment 
conditions.  Approval  is  contingent  upon 
review  of  data  on  infectivity  testing  of  the 
clones  by  a working  group  of  the  RAC. 

Appendix  E — Certified  Host-Vector  Systems 

While  many  experiments  using  £ coli  K-12, 
Saccharomyces  cerevisiae  and  Bacillus 
subtilis  are  currently  exempt  from  the 
Guidelines  under  Exemption  III-D-5,  some 
derivatives  of  these  host-vector  systems  were 
previously  classified  as  HVl  or  HV2.  A 
listing  of  those  systems  follows. 

HVl.  The  following  plasmids  are  accepted 
as  the  vector  components  of  certified  B. 
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subtilis  HVl  systems;  pUBllO,  pCl94,  pSl94, 
pSA2100,  pE194,  pTl27,  pUBll2,  pC221, 
pC223,  and  pABl24.  B-  subtilis  strains  RUB 
331  and  BGSC  1S53  have  been  certified  as  the 
host  component  of  HVl  systems  based  on 
these  plasmids. 

HV2.  The  asporogenic  mutant  derivative  of 
Bacillus  subtilis,  ASB  298  with  the  following 
plasmids  as  the  vector  component:  pUBllO, 
pCl94,  pSA2100,  pEl94,  pT127,  pUBll2, 
pC221,  pC223,  and  pABl24. 

HV2 — The  following  sterile  strains  of 
Saccharomyces  cerevisiae,  all  of  which  have 
the  ste-VC9  mutation,  SHYl,  SHY2  SHY3, 
and  SHY4.  The  following  plasmids  are 
certified  for  use:  YIpl,  YEp2,  YEp4,  YIp5, 
YEp6,  YRp7,YEp20,  YEp21,  YEp24,  YIp25, 
YIp26,  YIp27,  YIp28,  YIp29,  Ylp30,  Ylp31, 
YIp32,  and  YIp33. 

EK2  Plasmid  Systems.  The  E.  coli  K-12 
strain  chi-1776.  Tlie  following  plasmids  are 
certified  for  use:  pSClOl,  pMB9,  pBR313, 
pBR322,  pDH24,  pBR327,  pGLlOl,  pHBl.  The 
following  E.  coIi/S.  cerevisiae  hybrid 
plasmids  are  certified  as  EK2  vectors  when 
use  in  E.  coli  ch'i-1776  or  in  the  sterile  yeast 
strains,  SHYl,  SHY2,  SHY3,  and  SHY4:  YIpl, 
YEp2,  YEp4,  YIp5,  YEp6,  YRp7,  YEp20,  YEp21, 
YEp24,  YIp25,  YIp26,  YIp27,  YIp28,  YIp29, 
YIp30,  YIp31  YIp32,  YIp33. 

EK2  Bacteriophage  Systems.  The  following 
are  certified  EI^  systems  based  on 
bacteriophage  lambda; 


Vector 

Host 

XgtWES  B' 

DPSOsupF 

XgtWES,  B* 

DPSOsupF 

XgtZJv/r.  B' 

E CO// K-12 

XgMLO.  B 

DPSOsupF 

driaron  3A 

DPSO  or  DPSOsup/^ 

Charon  4A 

DP50  or  DPSOsupF 

Charon  16A 

DPSO  or  DPSOsupF 

Charon  21 A 

DPSOsupF 

Charon  23A 

DPSO  or  DPSOsupF 

Charon  24A 

DPSO  or  DPSOsupF. 

E.  coli  K-12  strains  chi-2447  and  chi-2261 
are  certified  for  use  with  lambda  vectors  that 
are  certified  for  use  with  strain  DP50  or 
DPSOsupF  provided  that  the  su-  strain  not  be 
used  as  a propagation  host. 

E.  coli  K-12  strains  chi-1984,  chi-2705,  chi- 
2001,  and  chi-2363  are  certified  for  use  with 
lambda  vectors  that  are  certified  for  use  with 
strain  DP50  or  SP50supF  provided  that  the 
su-  strains  not  be  used  as  propagation  hosts. 

Additional  certified  host-vector  systems 

HVl — ^The  following  specified  strains  of 
Neurospora  crassa  which  have  been  modified 
to  prevent  aerial  dispersion; 

Ini  (inositolless]  strains  37102,  37401,  46316, 
64001,  and  89601. 

Csp-1  strain  UCLA  37  and  csp-2  strains  FS 
590,  UCLAlOl  (these  are  conidial  separation 
mutants). 

Eas  strain  UCLAlOl  (an  "easily  wettable” 
mutant). 

HVl — ^The  following  Streptomyces  species: 
Streptomyces  coelicolor,  S.  lividans,  S. 
parvulus,  and  S.  griseus.  The  following  are 
accepted  as  vector  components  of  certified 
Streptomyces  HVl  systems;  Streptomyces 
plasmids  SCP2,  SLPl.2,  pIJlOl,  actinophage 
phi  C31,  and  their  derivatives. 

Hvl — Pseudomonas  putida  strain  KT2440 
with  plasmid  vectors  pKT262,  pKT263,  and 
PKT264. 


APPENDIX  F— CONTAINMENT 
CONDITIONS  FOR  CLONING  OF  GENES 
CODING  FOR  THE  BIOSYNTHESIS  OF 
MOLECULES  TOXIC  FOR  VERTEBRATES 

Appendix  F-I.  General  Information. 
Appendix  F specifies  the  containment  to  be 
used  for  the  deliberate  cloning  of  genes 
coding  for  the  biosynthesis  of  molecules  toxic 
for  vertebrates.  Cloning  of  genes  coding  for 
molecules  toxic  for  vertebrates  that  have  an 
LDso  of  less  than  100  nanograms  per  kilogram 
body  weight  (e.g.,  microbial  toxins  such  as 
the  botulinum  toxins,  tetanus  toxin, 
diphtheria  toxin.  Shigella  dysenteriae 
neurotoxin]  is  prohibited.  No  specific 
restrictions  shall  apply  to  the  cloning  of  genes 
if  the  protein  specified  by  the  gene  has  an 
LDso  of  100  micrograms  or  more  per  kilogram 
of  body  weight.  Experiments  involving  genes 
coding  for  toxic  molecules  with  an  LDso  of  100 
micrograms  or  less  per  kilogram  body  weight 
shall  be  registered  with  ORDA  prior  to 
initiating  the  experiments.  A list  of  toxic 
molecules  classified  as  to  LDu  is  available 
fi'om  ORDA.  Testing  procedures  for 
determining  toxicity  of  toxic  molecules  not  on 
the  list  are  available  from  ORDA.  The  results 
of  such  tests  shall  be  forwarded  to  ORDA, 
which  will  consult  with  an  ad  hoc  working 
group  on  toxic  molecules  prior  to  inclusion  of 
the  molecule  on  the  list.  (See  Section  IV-C-1- 
b-(2]-(e).) 

Appendix  F-II.  Containment  Conditions  for 
Cloning  of  Toxic  Molecule  Genes  in  E.  coli 
K-12. 

Appendix  F-II-A.  Cloning  of  genes  coding 
for  molecules  toxic  for  vertebrates  that  have 
an  LDbo  in  the  range  of  100  nanograms  to  1000 
nanograms  per  kilogram  body  weight  (e.g., 
abrin,  Clostridium  perfringens  epsilon  toxin) 
may  proceed  under  P2+EK2  or  M+EKl 
containment  conditions. 

Appendix  F-II-B.  Coloning  of  genes  for  the 
biosynthesis  of  molecules  toxic  for 
vertebrates  with  an  LD»  in  the  range  of  1 
microgram  to  100  micrograms  per  kilogram 
body  weight  may  proceed  under  pl-(-EKl 
containment  conditions  (e.g..  Staphylococcus 
aureus  alpha  toxin.  Staphylococcus  aureus 
beta  toxin,  ricin.  Pseudomonas  aeruginosa 
exotoxin  A,  Bordatella  pertussis  toxin,  the 
lethal  factor  of  Bacillus  anthracis,  the 
Pasteurella  pestis  murine  toxins,  the  oxgen- 
labile  hemolysins  such  as  streptolysin  O,  and 
certain  neurotoxins  present  in  snake  venoms 
and  other  venoms). 

Appendix  F-U-C.  Some  enterotoxins  are 
substantially  more  toxic  when  administered 
enterally  than  parenterally.  The  following 
enterotoxins  shall  be  subject  to  Pl-l-EKl 
containment  conditions;  cholera  toxin,  the 
heat  liable  toxins  of  E.  coli,  Klebsiella,  and 
other  related  proteins  that  may  be  identified 
by  neutralization  with  an  antiserum 
monospecific  for  cholera  toxin,  and  the  heat 
stable  toxins  of  E.  coli  and  of  Yersinia 
enterocolitica. 

Appendix  F-IIl.  Containment  Conditions 
for  Cloning  of  Toxic  Molecule  Genes  in 
Organisms  Other  than  E.  coli  K-12.  Requests 
involving  the  cloning  of  genes  coding  for 
molecules  toxic  for  vertebrates  in  host-vector 
systems  other  than  E.  coli  K-12  will  be 
evaluated  by  ORDA.  which  will  consult  with 
the  ad  hoc  working  group  on  toxic  molecules. 
(See  Section  IV-C-l-b-(3)-(f).) 


Appendix  F-IV.  Specific  Approvals. 

Appendix  F-IV-A.  Permission  is  granted  to 
clone  the  Exotoxin  A gene  of  Pseudomonas 
aeruginosa  under  PI  conditions  in 
Pseudomonas  aeruginosa. 

Appendix  F-IV-B.  The  pyrogenic 
endotoxin  type  A (Tox  A)  gene  of 
Staphylococcus  aureus  may  be  cloned  in  an 
HV2  Bacillus  subtilis  host-vector  system 
under  P3  containment  conditions. 

Appendix  F-IV-C.  Permission  is  granted  to 
clone  in  E.  coli  K-12,  in  high  containment 
Building  550  at  the  Frederick  Cancer 
Research  Facility,  restriction  fragments  of 
Corynephage  Beta  carrying  the  structural 
gene  for  diphtheria  toxin.  Laboratory 
practices  and  containment  equipment  are  to 
be  specified  by  the  IBC. 

Appendix  F-IV-D.  The  genes  coding  for  the 
Staphylococcus  aureus  determinants.  A,  B, 
and  F,  which  may  be  implicated  in  toxic 
shock  syndrome,  may  be  cloned  in  E.  coli  K- 
12  under  P2-I-EK1  conditions.  The 
Staphylococcus  aureus  strain  used  as  the 
donor  is  to  be  alpha  toxin  minus.  It  is 
suggested  that,  if  possible,  the  donor 
Staphylococcus  aureus  strain  should  lack 
other  toxins  with  LDmS  in  the  range  of  one 
microgram  per  kilogram  body  weight,  such  as 
the  exfoliative  toxin. 

Appendix  F-IV-E.  Fragments  F-1  and  F-2 
of  the  diphtheria  toxin  gene  (toK)  may  be 
cloned  in  E.  coli  K-12  under  Pl-t-EKl 
containment  conditions.  Fragment  F-1  and 
fragment  F-2  both  contain  (i)  some  or  all  of 
the  transcriptional  control  elements  of  tox, 

(ii)  the  signal  peptide,  and  (iii)  fragment  A 
(the  center  responsible  for  ADP-ribosylation 
of  elongation  factor  2). 

Appendix  F-IV-F.  The  gene(s)  coding  for  a 
toxin  (designated  LT-like]  isolated  from  E. 
coli  which  is  similar  to  the  E.  coli  heat  labile 
enterotoxin  (LT)  with  respect  to  its  activities 
and  mode  of  action,  but  is  not  neutralized  by 
antibodies  against  cholera  enterotoxin  or 
against  LT  from  human  or  porcine  E.  coli 
strains  and  sequences  homologous  to  the  E. 
coli  LT-like  toxin  gene  may  be  cloned  under 
Pl-|-Ekl  conditions. 

APPENDIX  G — Physical  Containment 

Appendix  G-I.  Standard  Practices  and 
Training.  The  first  principle  of  containment  is 
a strict  adherence  to  good  microbiological 
practices  [1-10].  Consequently,  all  personnel 
directly  or  indirectly  involved  in  experiments 
on  recombinant  DNAs  must  receive  adequate 
instruction.  (See  Sections  IV-B-I-e  and  IV-B- 
5-d.)  This  shall,  as  a minimum,  include 
instructions  in  aseptic  techniques  and  in  the 
biology  of  the  organisms  used  in  the 
experiments,  so  that  the  potential  biohazards 
can  be  understood  and  appreciated. 

Any  research  group  working  with  agents 
with  a known  or  potential  biohazard  shall 
have  an  emergency  plan  which  describes  the 
procedures  to  be  followed  if  an  accident 
contaminates  personnel  or  the  environment. 
The  principal  investigator  must  ensure  that 
everyone  in  the  laboratory  is  familiar  with 
both  the  potential  hazards  of  the  work  and 
the  emergency  plan.  (See  Sections  IV-B-3-d 
and  rV-B-5-e.)  If  a research  group  is  working 
with  a known  pathogen  where  there  is  an 
effective  vaccine  it  should  be  made  available 
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to  all  worker*.  Where  terologicel  monitoring 
ia  clearly  appropriate  it  ahall  be  provided. 
(See  Section  IV-B-l-f.) 

The  "Laboratory  Safety  Monograph", 
available  from  ORDA.  describe*  practices, 
equipment,  and  facilities  in  detail 

Appendix  G-fl.  Phytica!  Containment 
LeveJs.  Tha  objective  of  physical  containment 
ia  to  coofina  organisms  containing 
recombinant  DNA  molecules,  and  thus  to 
reduce  the  potential  for  expoaure  of  the 
laboratory  worker,  persons  outside  of  the 
laboratory,  and  the  environment  to  organisms 
containing  recombinant  DNA  molecules. 
Physical  containment  ia  achieved  through  the 
use  of  laboratory  practices,  containment 
equipmenl  and  *{wcial  laboratory  design. 
Emphasis  ia  plac^  on  primary  means  of 
physical  containment  which  are  provided  by 
la^ratory  practices  and  containment 
equipment  Special  laboratory  design 
provides  a secondary  meatu  of  protection 
against  the  accidental  release  of  organisms 
outside  the  laboratory  or  to  the  envlroiunent 
Special  laboratory  design  la  used  primarily  in 
facilities  in  which  experiments  of  moderate  to 
high  potential  hazards  are  performed. 

Combinations  of  laboratory  practices, 
oontalnment  equipment  and  special 
laboratory  design  can  be  made  to  achieve 
different  levels  of  physical  containment  Four 
levels  of  physical  containment,  which  are 
designate  as  Pi,  P2.  P3.  and  P4.  are 
described.  It  should  be  emphasized  that  the 
descriptions  and  assignments  of  physical 
containment  detailed  below  are  based  on 
existing  approachee  to  containment  of 
pathogenic  organisms.  For  example,  the 
"Qasaificatioo  of  Etlologlc  Agents  on  the 
Basis  of  Hazard."  (2|  prepared  by  the  Center* 
for  Disease  Control  describes  four  general 
levels  which  roughly  correepond  to  our 
descriptions  for  Pi.  P2.  P3.  and  Pi:  and  the 
National  Cancer  Institute  describes  three 
levels  for  research  on  oncogenic  viruses 
which  roughly  correspond  to  our  P2.  P3.  and 
Pi  levels.  (3) 

It  Is  recognized  that  several  different 
combinations  of  laboratory  practices, 
contaiiunent  equipment  a^  special 
laboratory  design  may  be  appropriate  for 
contairunent  of  speciflc  research  activities. 

The  Guidelines,  therefore,  allow  alternative 
selections  of  primary  contalmeni  equipment 
arithln  fadlit^  that  have  been  designed  to 
provide  P3  and  Pi  levels  of  physical 
containment.  The  selection  of  alternative 
methods  of  primary  containment  is 
dependent  however,  on  the  level  of 
biological  containment  provided  by  the  host- 
vector  system  used  In  t^  expenment. 
Consideration  will  also  be  given  by  the 
Director,  NIK  with  the  advice  of  tha 
Recombinant  DNA  Advisory  Committee  to 
other  combinations  which  achieve  an 
eqoivalenl  level  of  containment  (See  Section 
IV-C-l-b-<2Hb).) 

Appendix  G-Il-A.  P!  Level 

Appendix  G-U-A-1.  Laboratory  Practice*. 

Appendix  G-O-A-l-a.  Laboratory  doors 
shall  be  kept  closed  while  experiments  are  in 
progress. 

Appendix  G-U-A-l-b.  Work  surfaces  shall 
be  decontaminated  daily,  and  immediately 
following  spills  of  organisms  containing 
recombinant  DNA  molecules. 


Appendix  G-D-A-l-c.  All  biological 
wastes  shall  be  decontaminated  before 
disposal  Other  contaminated  materials,  such 
as  glassware,  animal  cages,  and  laboratory 
equipment  shall  be  decontaminated  before 
washing,  reuse,  or  disposal. 

Appendix  G-O-A-l-d.  Mechanical 
pipetting  devices  shall  be  used:  pi|>etting  by 
mouth  is  prohibited. 

Appen^x  G-U-A-l-e.  Eating,  drinking, 
smoking,  and  storage  of  foods  are  not 
permitted  in  the  laboratory  area  in  which 
recombinant  DNA  materials  are  handled. 

Appendix  G-Il-A-l-f.  Persons  shall  wash 
their  hands  after  handling  organisms 
containing  recombinant  DNA  molecules  and 
when  they  leave  the  laboratory. 

Appendix  G-O-A-l-g.  Care  shall  be  taken 
in  the  conduct  of  all  procedures  to  minimize 
the  creation  of  aerosols. 

Appendix  G-D-A-l-h.  Contaminated 
materials  that  are  to  be  decontaminated  at  a 
site  away  from  the  laboratory  shall  be  placed 
in  a durable  leakproof  container,  which  is 
closed  before  removal  from  the  laboratory. 

Appendix  C-O-A-t-4.  An  insect  and  lodent 
control  program  shall  be  Instituted. 

Appendix  C-D-A-l-(.  The  use  of 
laboratory  gowns,  coats,  or  uniforms  is 
discretionary  with  the  laboratory  supervisor. 

Appendix  G-O-A-I-k.  Use  of  hypodermic 
needle  and  syringe  ahall  be  avoided  when 
alternative  methods  are  available. 

Appendix  G-Q-A-l-l  The  laboratory  ahall 
be  kept  neat  and  clean. 

Appendix  G-U-A-2.  Containment 
Equipment  Special  containment  equipment  is 
not  required  at  the  Pi  level 

Appendix  G-ll-A-3.  Special  Laboratory 
Deeign.  Special  laboratory  design  is  not 
required  at  the  Pi  level 

Appendix  G-Il-B.  P2  Level. 

Appendix  G-II-B-1.  Laboratory  Practice*. 

Appendix  G-ll-B-l-a.  Laboratory  doors 
shall  be  kept  closed  while  experiments  are  in 
progress. 

Appendix  G-Il-B-l-b.  Work  surfaces  shall 
be  decontamiitated  dally,  and  Immediately 
following  spills  of  organisms  containing 
recombinant  DNA  molecules. 

Appendix  G-D-B-l-c  All  laboratory 
wastes  shall  be  steam-sterilized  (autoclaved) 
before  disposal.  Other  contaminated 
materials  such  as  glassware,  animal  cages, 
laboratory  equipment  and  radioactive 
wastes  shall  be  decontaminated  by  a means 
demonstrated  to  be  effective  before  washing, 
reuse,  or  disposal 

Appendix  G-U-B-l-d.  Mechanical 
pipetting  devices  shall  be  used:  pipetting  by 
mouth  is  prohibited. 

Appendix  C-U-B-l-e.  Eating,  drinking, 
smoking,  and  storage  of  food  are  not 
permitted  in  the  laboratory  area  in  which 
recombinant  DNA  materials  are  handled. 

Appendix  C-H-B-l-f.  Persons  shall  wash 
their  hands  after  handling  organisms 
containing  recombinant  DNA  molecules  and 
when  they  leave  the  laboratory. 

Appendix  G-B-B-l-g.  Care  shall  be 
exercised  to  minimize  the  creation  of 
aerosols.  For  example,  manipulations  such  as 
inserting  a hot  inoculating  loop  or  needle  into 
a culture,  flaming  an  inoculation  loop  or 
needle  so  that  it  splatters,  and  forceful 
ejection  of  fluids  from  pipettes  or  syringes 
shall  be  avoided. 


Appendix  G-D-B-l-h.  Contaminated 
materials  that  are  to  be  steam  sterilized 
(autoclaved)  or  decontaminated  at  a site 
away  from  the  laboratory  shall  be  placed  in  a 
durable  leak-proof  container,  which  is  closed 
before  removal  from  the  laboratory. 

Appendix  G-II-B-l-i.  Only  persons  who 
have  been  advised  of  the  nature  of  the 
research  being  conducted  shall  enter  the 
laboratory. 

Appendix  C-ll-B-l-j.  The  universal 
biohazard  sign  shall  be  posted  on  all 
laboratory  access  doors  when  experiments 
requiring  P2  containment  are  in  progress. 
Freezers  and  refrigerators  or  other  units  used 
to  store  organisms  containing  recombinant 
DNA  molecules  shall  also  be  posted  with  the 
universal  biohazard  sign. 

Appendix  G-lI-B-l-k.  An  insect  and 
rodent  control  program  shall  be  instituted. 

Appen4ix  G-II-B-1-1.  The  use  of 
laboratory  gowns,  coats,  or  uniforms  is 
required.  Laboratory  clothing  shall  not  be 
worn  to  the  lunch  room  or  outside  of  the 
building  in  which  the  laboratory  is  located. 

Appendix  C-Q-B-l-m.  Animals  not  related 
to  the  experiment  shall  not  be  permitted  in 
the  laboratory. 

Appendix  G— il-B-l-n.  Use  of  tho 
hypodermic  needle  and  syrirtge  shall  be 
avoided  when  alternative  methods  are 
available. 

Appendix  G-Il-B-l-o.  The  laboratory  shall 
be  kept  neat  and  clean. 

Appendix  G-lI-B-l-p.  Experiments  of 
lesser  biohazard  potential  can  be  carried  out 
conctirrently  in  carefully  demarcated  areas  of 
the  same  laboratory. 

Appendix  G-U-^2.  Containment 
Equipment  Biological  safety  cabinets  (12) 
shall  be  used  to  contain  aerosol-producing 
equipment  such  as  blenders,  lyophilizers, 
sonicators.  and  centrifuges,  when  used  to 
process  organisms  containing  recombinant 
DNA  molecules,  except  where  equipment 
design  provides  for  containment  of  the 
potential  aerosol.  For  example,  a centrifuge 
may  be  operated  in  the  open  if  a sealed  head 
or  safety  centrifuge  cups  are  used. 

Appendix  G-Il-B-3.  Special  Laboratory 
Deeign.  An  autoclave  for  sterilization  of 
wastes  and  contaminated  materials  shall  be 
available  in  the  same  building  in  which 
organisms  containing  recombinant  DNA 
molecules  are  used. 

Appendix  G-Il-C  P3  Level. 

Appendix  G-U-C-1.  Laboratory  Practice*. 

Appendix  G-Il-C-l-a.  Laboratory  doors 
shall  be  kept  closed  while  experiments  are  in 
progress. 

Appendix  G-ll-C-l-b.  Work  surfaces  shall 
be  decontaminated  following  the  completion 
of  the  experimental  activity,  and  immediately 
following  spills  of  organisms  containing 
recombinant  DNA  molecules. 

Appendix  G-II-C-l-c  All  laboratory 
wastes  shall  be  steam-sterilized  (autoclaved) 
before  disposal.  Other  contaminated 
materials,  such  as  glassware,  animal  cages, 
laboratory  equipment,  and  radioactive 
wastes,  shall  be  decontaminated  by  a method 
demonstrated  to  be  effective  before  washing, 
reuse,  or  disposal 
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Appendix  G-D-C-l-d.  Mechanical 
pipetting  devices  shall  be  used;  pipetting  by 
mouth  is  prohibited. 

Appendix  G-II-C-l-e.  Eating,  drinking, 
smoking,  and  storage  of  food  are  not 
permitted  in  the  laboratory  area  in  which 
recombinant  DNA  materials  are  handled. 

Appendix  G-II-C-l-f.  Persons  shall  wash 
their  hands  after  handling  organisms 
containing  recombinant  DNA  molecules  and 
when  they  leave  the  laboratory. 

Appendix  G-II-C-l-g.  Care  shall  be 
exercised  to  minimize  the  creation  of 
aerosols.  For  example,  manipulations  such  as 
inserting  a hot  inoculating  loop  or  needle  into 
a culture,  flaming  an  inoculation  loop  or 
needle  so  that  it  splatters,  and  forceful 
ejection  of  fluids  from  pipettes  or  syringes 
shall  be  avoided. 

Appendix  G-Il-C-l-h.  Contaminated 
materials  that  are  to  be  steamsterilized 
(autoclaved]  or  decontaminated  at  a site 
away  from  the  laboratory  shall  be  placed  in 
durable  leak-proof  container,  which  is  closed 
before  removal  from  the  laboratory. 

Appendix  G-II-C-l-i.  Entry  into  the 
laboratory  shall  be  through  a controlled 
access  area.  Only  persons  who  have  been 
advised  of  the  nature  of  the  research  being 
conducted  shall  enter  the  controlled  access 
area.  Only  persons  required  on  the  basis  of 
program  or  support  needs  shall  be  authorized 
to  enter  the  laboratory.  Such  persons  shall  be 
advised  of  the  nature  of  the  research  being 
conducted  before  entry,  and  shall  comply 
with  all  required  entry  and  exit  procedures. 

Appendix  G-U-C-l-j.  Persons  under  16  of 
age  shall  not  enter  the  laboratory. 

Appendix  G-II-C-l-k.  The  universal 
biohazard  sign  shall  be  posted  on  the 
controlled  access  area  door  and  on  all 
laboratory  doors  when  experiments  requiring 
P3-level  containment  are  in  progress. 

Freezers  and  refrigerators  or  other  units  used 
to  store  organisms  containing  recombinant 
DNA  molecules,  shall  also  be  posted  with  the 
universal  biohazard  sign. 

Appendix  G-II-C-1-1.  An  insect  and  rodent 
control  program  shall  be  instituted. 

Appendix  G-II-C-l-m.  Laboratory  clothing 
that  protects  street  clothing  (e.g.,  long-sleeve 
solid-front  or  wrap-around  gowns,  no-button 
or  slipover  jackets)  shall  be  worn  in  the 
laboratory.  Front-button  laboratory  coats  are 
unsuitable.  Laboratory  clothing  shall  not  be 
worn  outside  the  laboratory  and  shall  be 
decontaminated  before  it  is  sent  to  the 
laundry. 

Appendix  G-II-C-l-n.  Raincoats, 
overcoats,  topcoats,  coats,  hats,  caps,  and 
such  street  outer-wear  shall  not  be  kept  in  the 
laboratory. 

Appenix  G-II-C-l-o.  Gloves  shall  be 
worn  when  handling  materials  requiring  P3 
containment.  They  shall  be  removed 
aseptically  immediately  after  the  handling 
procedure  and  decontaminated. 

Appendix  G-II-C-l-p.  Animals  and  plants 
not  related  to  the  experiment  shall  not  be 
permitted  in  the  laboratory. 

Appendix  G-Il-C-l-q.  Vaccum  outlets 
shall  be  protected  by  filter  and  liquid 
disinfectant  traps. 

Appendix  G-II-C-l-r.  Use  of  hypodermic 
needle  and  syringe  shall  be  avoided  when 
alternative  methods  are  available. 


Appendix  G-Il-C-l-s.  The  laboratory  shall 
be  kept  neat  and  clean. 

Appendix  G-U-C-l-t.  If  experiments 
involving  other  organisms  which  require 
lower  levels  of  containment  are  to  be 
conducted  in  the  same  laboratory 
concurrently  with  experiments  requiring  PS- 
level  physical  containment,  they  shall  be 
conducted  in  accordance  with  all  P3-level 
laboratory  practices. 

Appendix  G-II-C-2.  Containment 
Equipment. 

Appendix  G-II-C-2-a.  Biological  safety 
cabinets  [12]  shall  be  used  for  all  equipment 
and  manipulations  that  produce  aerosols — 
e.g.,  pipetting,  dilutions,  transfer  operations, 
plating,  flaming,  grinding,  blending,  drying, 
sonicating,  shaking,  centrifuging — where 
these  procedures  involve  organisms 
containing  recombinant  DNA  molecules, 
except  where  equipment  design  provides  for 
containment  of  the  potential  aerosal. 

Appendix  G-II-C-2-b.  Laboratory  animals 
held  in  a P3  area  shall  be  housed  in  partial- 
containment  caging  systems,  such  as  Horsfall 
units  [11],  open  cages  placed  in  ventilated 
enclosures,  solid-wall  and  -bottom  cages 
covered  by  Hlter  bonnets,  or  solid-wall  and 


Appendix  G-II-C-33.  Special  Laboratory 
Design. 

Appendix  G-II-C-3-a.  The  laboratory  shall 
be  separated  by  a controlled  access  area 
from  areas  that  are  open  to  unrestricted 
traffrc  flow.  A controlled  access  area  is  an 
anteroom,  a change  room,  an  air  lock  or  any 
other  double-door  arrangement  that 
separates  the  laboratory  from  areas  open  to 
unrestricted  traffic  flow. 

Appendix  G-II-C-3-b.  The  surfaces  of 
walls,  floors,  and  ceilings  shall  be  readily 
cleanable.  Penetrations  through  these 
surfaces  shall  be  sealed^ or  capable  of  being 
sealed  to  facilitate  space  decontamination. 

Appendix  G-II-C-3-c.  A foot-,  elbow-,  or 
automatically-operated  hand-washing  facility 
shall  be  provided  near  each  primary 
laboratory  exit  area. 

Appendix  G-II-C-3-d.  Windows  in  the 
laboratory  shall  be  sealed. 

Appendix  G-Il-C-3-e.  An  autoclave  for 
sterilization  of  wastes  and  contaminated 
materials  shall  be  available  in  the  same 
building  (and  preferably  within  the  controlled 
laboratory  area)  in  which  organisms 
containing  recombinant  DNA  molecules  are 
used. 

Appendix  G-II-C-3-f.  The  laboratory  shall 
have  a ventilation  system  that  is  capable  of 
controlling  air  movement.  The  movement  of 
air  shall  be  from  areas  of  lower 


bottom  cages  placed  on  holding  racks 
equipped  with  ultraviolet  radiation  lamps 
and  reflectors. 

Note. — Conventional  caging  systems  may 
be  used,  provided  that  all  personnel  wear 
appropriate  personal  protective  devices, 
liiese  shall  include,  at  a.minimum,  wrap- 
around gowns,  head  covers,  gloves,  shoe 
covers,  and  respirators.  All  personnel  shall 
shower  on  exit  from  areas  where  these 
devices  are  required. 

Appendix  G-II-C-2-c.  Alternative 
Selection  of  Containment  Equipment. 
Experimental  procedures  involving  a host- 
vector  system  that  provides  a one-step  higher 
level  of  biological  containment  than  that 
specihed  can  be  conducted  in  the  P3 
laboratory  using  containment  equipment 
specified  for  the  P2  level  or  physical 
containment.  Experimental  procedures 
involving  a host-vector  system  that  provides 
a one-step  lower  level  of  biological 
containment  than  that  specified  can  be 
conducted  in  the  P3  laboratory  using 
containment  equipment  specihed  for  the  P4 
level  of  physical  containment.  Alternative 
combinations  of  containment  safeguards  are 
shown  in  Table  I. 


contamination  potential  to  areas  of  higher 
contamination  potential  (i.e.,  from  the 
controlled  access  area  to  the  laboratory 
area).  If  the  ventilation  system  provides 
positive  pressure  supply  air,  the  system  shall 
operate  in  a manner  that  prevents  the 
reversal  of  the  direction  of  air  movement  or 
shall  be  equipped  with  an  alarm  that  would 
be  actuated  in  the  event  that  reversal  in  the 
direction  of  air  movement  were  to  occur.  The 
exhaust  air  from  the  laboratory  area  shall  not 
be  recirculated  to  other  areas  of  the  building 
unless  the  exhaust  air  is  filtered  by  HEPA 
filters  or  equivalent.  The  exhaust  air  from  the 
laboratory  area  can  be  discharged  to  the 
outdoors  without  filtration  or  ther  means  for 
effectively  reducing  an  accidental  aerosol 
burden  provided  that  it  can  be  dispersed 
clear  of  occupied  buildings  and  air  intakes. 

Appendix  G-II-C-3-g.  The  treated  exhaust- 
air  from  Class  I and  Class  II  biological  safety 
cabinets  [12]  may  be  discharged  either  to  the 
laboratory  or  to  the  outdoors.  The  treated 
exhaust-air  from  a Class  III  cabinet  shall  be 
discharged  directly  to  the  outdoors.  If  the 
treated  exhaust-air  from  these  cabinets  is  to 
be  discharged  to  the  outdoors  through  a 
building  exhaust  air  system,  it  shall  be 
connected  to  this  system  so  as  to  avoid  any 
interference  with  the  air  balance  of  the 
cabinet  and  the  building  ventilation  system. 

Appendix  G-II-D.  P4  Level. 


Table  I— Possible  Combinations  of  Containment  Safeguards 


Classification  of  experiment 


Alternate  combinations  of  physical  and  biological  containment 


Physical  containment 

Physical  containment 

Biological  ^ 
containment 

Laboratory 
design  specified 
for 

Laboratory 
practices, 
specified  for 

Containment 
equipment 
specified  for 

Biological 

containment 

P3  

HV2 

P3 

P3 

P3 

HV2. 

P3 

HV2 

P3 

P3 

P4 

HV1. 

P3  

HV1 

P3 

P3 

P3 - 

HV1. 

P3 

HV1 

P3 

P3 

P2....' 

HVi 

* See  Appendix  I for  description  of  biological  containment 
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Appendix  G-D-D-1.  Laboratory  Practices. 

Appendix  G-U-D-l-e.  Laboratory  doors 
shall  be  kept  closed  while  experiments  are  io 
progress. 

Appendix  C-Il-O-l-b.  Work  surfaces  shall 
be  decontaminated  following  the  completion 
of  the  experimental  activity  and  immediately 
following  spills  of  organisms  containing 
recombinant  DNA  molecules. 

Appendix  G-U-D-l-c  All  laboratory 
wastes  shall  be  steam-sterilized  (autoclaved) 
before  disposal.  Other  contaminated 
materials  such  as  glassware,  animal  cages, 
laboratory  equipment,  and  radioactive 
wastes  shall  be  decontaminated  by  a method 
demonstrated  to  be  effective  before  washing, 
reuse,  or  disposal. 

Appendix  G-D-O-l-d.  Mechanical 
pipetting  devices  shall  be'  used:  pipetting  by 
mouth  is  prohibited. 

Appendix  C-D-O-l-e.  Eating,  drinking, 
smoking,  and  storage  of  food  are  not 
permitted  in  the  P4  facility. 

Appendix  C-O-O-l-f.  Arsons  shall  wash 
their  hands  after  handling  organisms 
containing  recombinant  DNA  molecules  and 
when  they  leave  the  laboratory. 

Appendix  C-O-D-l-g.  Care  shall  be 
exendaed  to  minimize  the  creation  of 
aerosols.  For  example,  manipulations  such  as 
inserting  a hot  inoculating  loop  or  needle  Into 
a culture,  flaming  an  inoculation  lop  or 
needle  so  that  it  splatters,  and  forceful 
election  of  fluids  from  pipettes  or  syringes 
shall  be  avoided. 

Appendix  C-0-4>-l-h.  Biological  materials 
to  be  removed  from  the  P4  faciUty  in  a viable 
or  Intact  state  shall  be  transferred  to  a 
oonbreakable  sealed  container,  which  Is  then 
removed  from  the  P4  facility  through  a pass- 
through disinfectant  dunk  tank  or  fumigetion 
chamber. 

Appendix  C-O-D-l-i.  No  materials,  except 
for  biological  materials  that  are  to  remain  in 
a viable  or  intact  state,  shall  be  removed 
from  the  Pe  faciUty  unless  they  have  been 
steam-sterilized  (autoclaved]  or 
decontaminated  by  a means  demonstrated  to 
be  effective  as  they  pass  out  of  the  P4  facility. 
All  wastes  and  other  materials  as  well  as 
aquipment  not  damaged  by  high  temperature 
or  steam  shall  be  steam  sterilized  in  the 
double-door  autoclave  of  the  P4  facility. 

Other  materials  which  may  be  damag^  by 
temperature  or  steam  shall  be  removed  from 
the  P4  facUlty  through  a pasethrough 
fumigation  chamber. 

Appendix  C-D-D-1-).  Materials  within  the 
Oass  01  cabinets  shall  be  removed  from  the 
cabinet  system  only  after  being  steam- 
sterilized  In  an  attached  double-door 
autoclave  or  after  beiitg  contained  in  a 
nonbraakabla  sealed  container,  which  ia  then 
passed  through  a disinfectant  dunk  tank  or  a 
fumigation  chamber. 

Appendix  C-ll-O-l-k.  Only  persons  whose 
entry  into  the  P4  facility  Is  required  to  meet 
program  or  support  needs  shall  be  authorized 
to  enter.  Before  entering,  such  persons  shall 
be  advised  of  the  nature  of  the  research  being 
conducted  and  shall  be  instructed  as  to  the 
appropriate  safeguards  to  ensure  their  safety. 
They  shall  comply  with  instructions  and  all 
other  required  procedures. 

Appendix  C-H-D-l-L  Persons  under  18 
yeers  of  age  shall  not  enter  the  P4  facility. 


Appendix  G-U-D-l-m.  Personnel  shall 
enter  into  and  exit  fron  the  P4  facility  only 
through  the  clothing  ohange  and  shower 
rooms.  Personnel  shall  shower  at  each  egress 
from  the  P4  facility.  Air  locks  shall  not  be 
used  for  personnel  entry  or  exit  except  for 
emergencies. 

Appendix  G-II-D-l-n.  Street  clothing  shall 
be  removed  in  the  outer  side  of  the  clothing- 
change  area  and  kept  there.  Complete 
laboratory  clothing,  including  undergarments, 
head  cover,  shoes,  and  either  pants  and  shirts 
or  jumpsuits,  shall  be  used  by  all  persons 
who  enter  the  P4  facility.  Upon  exit 
personnel  shall  store  this  clothing  in  lockers 
provided  for  this  purpose  or  discard  It  into 
collection  hampers  before  entering  the 
shower  area. 

Appendix  G-D-D-l-o.  The  universal 
biohazard  sign  is  required  on  the  P4  facility 
access  doors  and  on  all  interior  doors  to 
individual  laboratory  rooms  where 
experiments  are  conducted.  The  sign  shall 
also  be  posted  on  freezers,  refrigerators,  or 
other  unit*  used  to  store  organisms 
containing  recombinant  DNA  molecules. 

Appendix  C-O-D-l-p.  An  insect  and 
rodent  control  program  shall  be  instituted. 

Appendix  G-U-D-l-q.  Animals  and  plants 
not  related  to  the  experiment  shall  not  be 
permitted  in  the  laboratory  in  which  the 
experiment  is  being  conducted. 

Appendix  C-II-D-l-r.  Vacuum  outlets 
shall  be  protected  by  filter  and  liquid 
disinfectant  traps. 

Appendix  C-U-O-l-s.  Use  of  the 
hypodermic  needle  and  syringe  shall  be 
avoided  when  alternate  methods  are 
available. 

Appendix  C-lI-O-l-L  The  Laboratory  shall 
be  kept  neat  and  clean. 


Appendix  C-U-D-3.  Special  Laboratory 
Design. 

Appendix  G-D-O-8-a.  The  laboratory  shall 
be  located  in  a restricted-access  facility 
which  is  either  a separate  building  or  a 
clearly  demart»ted  and  isolated  zone  within 
a building.  Clothing-change  areas  and  shower 
rooms  shall  be  provided  for  personnel  entry 
and  egress.  These  rooms  shall  be  arranged  so 
that  personnel  leave  through  the  shower  area 
to  the  change  room.  A double-door  ventilated 
vestibule  or  ultraviolet  air  lock  shall  be 
provided  for  passage  of  materials,  supplies, 
and  equipment  which  are  not  brought  into  the 
P4  facility  through  the  change  room  area. 

Appendix  G-0-D-3-b.  Walls,  floors,  and 
ceilings  of  the  P4  facility  are  constructed  to 
form  an  internal  shell  which  readily  allows 
vapor-phase  decontamination  and  is  animal- 


Appendix  G-II-D-l-u.  If  experiments 
involving  other  organisms  which  require 
lower  levels  of  containment  are  to  be 
conducted  in  the  P4  facility  concurrently  with 
experiments  requiring  P4-level  containment, 
they  shall  be  conducted  in  accordance  with 
all  P4-level  laboratory  practices  specified  in 
this  section.  . 

Appendix  G-Il-D-2.  Containment 
Equipment 

Appendix  G-U-D-2-a.  Experimental 
procedures  involving  organisms  that  require 
P4-level  physical  containment  shall  be 
conducted  either  in  (i)  a Class  UI  cabinet 
system  or  in  (ii)  Gass  I or  Class  II  cabinets 
that  are  located  in  a specially  designed  area 
in  which  all  personnel  are  required  to  wear 
one-piece  positive-pressure  isolation  suits. 

Appendix  C-U-B-4-b.  Laboratory  animals 
involved  tn  experiments  requiring  P4-level 
physical  containment  shall  be  housed  either 
in  cages  contained  in  Gass  111  cabinets  or  in 
partial  containment  caging  systems  (such  as 
Horsfall  units  [11],  open  cages  placed  in 
ventilated  enclosures,  or  solid-wall  and- 
bottom  cages  covered  by  filter  bonnets,  or 
solid-wall  and  -bottom  cages  placed  on 
holding  racks  equipped  with  ultraviolet 
irradiation  lamps  and  reflectors)  that  are 
located  in  a specially  designed  area  in  which 
all  personnel  are  required  to  wear  one-piece 
positive-pressure  suits. 

Appendix  G-n-D-2-c.  Alternative 
Selection  of  Containment  Equipment 
Experimental  procedures  Involving  a host- 
vector  system  that  provides  a one-step  higher 
level  of  biological  containment  than  that 
specified  can  be  conducted  in  the  P4  facility 
using  containment  equipment  requirements 
specified  for  the  P3  level  of  physical 
containment.  Alternative  combinations  of 
containment  safeguards  are  shown  in  Table 
U. 


and  insect-proof.  All  penetrations  through 
these  structures  and  surfaces  are  sealed.  (The 
Integrity  of  the  walls,  floors,  ceilings,  and 
penetration  seals  should  ensure  adequate 
containment  of  a vapor-phase  decontaminant 
under  static  pressure  conditions.  This 
requirement  does  not  imply  that  these 
surfaces  must  be  airtight] 

Appendix  G-n-D-3-c.  A foot-,  elbow-,  or 
automatically-operated  handwashing  facility 
shall  be  provided  near  the  door  within  each 
laboratory  in  which  experiments  involving 
recombinant  DNA  are  conducted  in  openface 
biological  safety  cabinets. 

Appendix  G-II-D-S-d.  Central  vacuum 
systems  are  permitted.  The  system,  if 
provided,  shall  not  serve  areas  outside  the  P4 
facility.  The  vacuum  system  shall  include  in- 
line HEPA  filters  near  each  use  point  or 


Table  H.— Possible  Combinations  or  Containment  Safeguards 
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service  cock.  The  filters  shall  be  installed  so 
as  to  permit  in-place  decontamination  and 
replacement.  Water  supply,  liquid  and 
gaseous  services  provided  to  the  P4  facility 
shall  be  protected  by  devices  that  prevent 
backflow. 

Appendix  G-II-D-3-e.  Drinking  water 
fountains  shall  not  be  installed  in  laboratory 
or  animal  rooms  of  the  P4  facility.  Foot- 
operated  water  fountains  are  permitted  in  the 
corridors  of  the  P4  facility.  The  water  service 
provided  to  such  fountains  shall  be  protected 
from  the  water  services  to  the  laboratory 
areas  of  the  P4  facility. 

Appendix  G-II-D-3-f.  Laboratory  doors 
shall  be  self-closing. 

Appendix  G-II-D-3-g.  A double-door 
autoclave  shall  be  provided  for  sterilization 
of  material  passing  out  of  the  P4  facility.  The 
autoclave  doors  shall  be  interlocked  so  that 
both  doors  will  not  be  open  at  the  same  time. 

Appendix  G-II-D-3-h.  A pass-through 
dunk  tank  or  fumigation  chamber  shall  be 
provided  for  removal  from  the  P4  facility  of 
material  and  equipment  that  cannot  be  heat- 
sterilized. 

Appendix  G-Il-D-3-i.  All  liquid  effluents 
from  the  P4  facility  shall  be  collected  and 
decontaminated  before  disposal.  Liquid 
effluents  from  biological  safety  cabinets  and 
laboratory  sinks  shall  be  sterilized  by  heat. 
Liquid  effluents  from  the  shower  and  hand 
washing  facilities  may  be  activated  by 
chemical  treatment  HEPA  filters  shall  be 
installed  in  all  vents  from  effluent  drains. 

Appendix  G-Il-D-3-j.  An  individual  supply 
and  exhaust-air  ventilation  system  shall  be 
provided.  The  system  shall  maintain  pressure 
differentials  and  directional  air  flow  as 
required  to  ensure  inflow  from  areas  outside 
the  facility  toward  areas  of  highest  potential 
risk  within  the  facility.  The  system  shall  be 
designed  to  prevent  the  reversal  of  air  flow. 
The  system  shall  sound  an  alarm  in  the  event 
of  system  malfunction. 

Appendix  G-II-D-3-k.  Air  within 
individual  laboratories  of  the  P4  facility  may 
be  recirculated  if  HEPA  filtered. 

Appendix  G-II-D-3-1.  The  exhaust  air  from 
the  P4  facility  shall  be  HEPA  filtered  and 
discharged  to  the  outdoors  so  that  it  is 
dispersed  clear  of  occupied  buildings  and  air 
intakes.  The  filter  chambers  shall  be  designed 
to  allow  in  situ  decontamination  before 
removal  and  to  facilitate  certification  testing 
after  replacement. 

Appendix  G-II-D-3-m.  The  treated 
exhaust-air  from  Class  I and  Class  II 
biological  safety  cabinets  [12]  may  be 
discharged  directly  to  the  laboratory  room 
environment  or  to  the  outdoors.  The  treated 
exhaust-air  from  Class  III  cabinets  shall  be 
discharged  to  the  outdoors.  If  the  treated 
exhaust-air  from  these  cabinets  is  to  be 
discharged  to  the  outdoors  through  the  P4 
facility  exhaust  air  system,  it  shall  be 
connected  to  this  system  so  as  to  avoid  any 
interference  with  the  air  balance  of  the 
cabinets  or  the  facility  exhaust  air  system. 

Appendix  G-II-D-3-n.  As  noted  in 
Appendix  G-U-D-2-a,  the  P4  facility  may 
contain  specially  designed  areas  in  which  all 
personnel  are  required  to  wear  one-piece 
positive-pressure  isolation  suits.  Such  areas 
shall  be  airtight.  The  exhaust-air  from  the  suit 
area  shall  be  filtered  by  two  sets  of  HEPA 


filters  installed  in  series,  and  a duplicate 
filtration  unit  and  exhaust  fan  shall  be 
provided.  The  air  pressure  within  the  suit 
area  shall  be  less  than  that  on  any  adjacent 
area.  An  emergency  lighting  system, 
communication  systems,  and  power  source 
shall  be  provided.  A double-door  autoclave 
shall  be  provided  for  sterilization  of  all  waste 
materials  to  be  removed  from  the  suit  area. 

Personnel  who  enter  this  area  shall  wear  a 
one-piece  positive-pressure  suit  that  is 
ventilated  by  a life-support  system.  The  life- 
support  system  shall  be  provided  with  alarms 
and  emergency  backup  air.  Entry  to  this  area 
is  through  an  airlock  fltted  with  airtight 
doors.  A chemical  shower  area  shall  be 
provided  to  decontaminate  the  surfaces  of  the 
suit  before  removal. 
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of  Appendix  G. 
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12.  Biological  safety  cabinets  referred  to  in 
this  section  are  classified  as  Class  /,  Class  II, 
or  Class  III  cabinets.  A Class  7 is  a ventilated 
cabinet  for  pessonnel  protection  having  an 
inward  flow  of  air  away  from  the  operator. 


The  exhaust  air  from  this  cabinet  is  filtered 
through  a high-efficiency  particulate  air 
(HEPA)  filter.  This  cabinet  is  used  in  three 
operational  modes;  (1)  with  a full-width  open 
front,  (2)  with  an  installed  front  closure  panel 
(having  four  8-inch  diameter  openings) 
without  gloves,  and  (3)  with  an  installed  front 
closure  panel  equipped  with  arm-length 
rubber  gloves,  llie  face  velocity  of  the 
inward  flow  of  air  through  the  full-width  open 
front  is  75  feet  per  minute  or  greater. 

A Class  //cabinet  is  a ventilated  cabinet 
for  personnel  and  product  protection  having 
an  open  front  with  inward  air  flow  for 
personnel  protection,  and  HEPA  filtered  mass 
recirculated  air  flow  for  product  protection. 
The  cabinet  exhaust  air  is  Altered  through  a 
HEPA  filter.  The  face  velocity  of  the  inward 
flow  of  air  through  the  full-width  open  front  it 
75  feet  per  minute  or  greater.  Desi^  and 
performance  specificaAons  for  Class  II 
cabinets  have  been  adopted  by  the  National 
Sanitation  Foundation,  Ann  Arbor,  Michigan. 
A Class  III  cabinet  is  a closed-front 
ventilated  cabinet  of  gas-tight  construction 
which  provides  the  highest  level  of  personnel 
protection  of  all  biohazard  safety  cabinets. 
The  interior  of  the  cabinet  is  protected  from 
contaminants  exterior  to  the  cabinet  The 
cabinet  is  Atted  With  arm-length  rubber 
gloves  and  is  operated  under  a negative 
pressure  of  at  least  0.5  inches  water  guage. 

All  supply  air  is  Altered  through  HEPA  Biters. 
Exhaust  air  is  Altered  through  two  HEPA 
filters  or  one  HEPA  Alters.  Exhaust  air  is 
filtered  through  two  HEAP  Alters  or  one 
HEPA  Alter  and  incinerator  before  being 
discharged  to  the  outside  environment. 

Appendix  H — Shipment 

Recombinant  DNA  molecules  contained  in 
an  organixm  or  virus  shall  be  shipped  only  as 
an  etiologic  agent  under  requirements  of  tiie 
U.S.  Public  Health  Service,  and  the  U.S, 
Department  of  Transportation  (Section  72.3, 
Part  72,  Title  42,  and  Sections  173.388-.388, 
Part  173,  Title  49,  U.S.  Code  of  the  Federal 
Regulations  (CFR))  as  speciAed  below: 

Appehdix  H-I.  Recombinant  DNA 
molecules  contained  in  an  organism  or  virus 
requiring  Pi,  P2,  or  P3  physical  containment, 
when  offered  for  transportation  or 
transported,  are  subject  to  all  requirements  of 
Section  782.3(a)-(e),  Part  72,  Title  42  CFR,  and 
Sections  173.386-.388,  Part  173,  Title  49  CFR, 

Appendix  H-U.  Recombinant  DNA 
molecules  contained  in  an  organism  or  virus 
requiring  P4,  physical  containment,  when 
offered  for  transportation  or  transported,  are 
subject  to  all  requirements  listed  above  under 
Appendix  H-I  and  are  also  subject  to  Section 
72.3(f),  Part  72,  Titl^  CFR. 

Appendix  H-III.  Additional  information  on 
packaging  and  shipment  is  given  in  the 
“Laboratory  Safety  Monograph — A. 
Supplement  to  the  NIH  Guidelines  for 
Recombinant  DNA  Research,”  available  from 
ORDA. 

[Note. — ^Instructions  for  the  packaging  and 
labeling  of  etiologic  agents  will  be  printed  in 
the  revised  Guidelines  should  that  proposal 
be  accepted  by  the  RAC.] 
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App«f>dix  I— Biological  Contaimnenl 

Appendix  1-L  Levels  of  Biological 
Containment  In  consideration  of  biological 
containment  the  vector  (plasmid,  organelle, 
or  virus)  for  the  recombinant  DNA  and  the 
host  (bacterial,  plant,  or  animal  call)  in  which 
the  vector  is  propagated  in  the  laboratory 
will  be  considered  together.  Any  combination 
of  vector  and  host  which  is  to  provide 
biological  contaiiunent  must  be  chosen  or 
constructed  so  that  the  following  types  of 
"escape"  are  minimized:  (i)  survival  of  the 
vector  in  its  host  outside  the  laboratory  and 
(ii)  transmission  of  the  vector  from  the 
propagation  host  to  other  nonlaboratory 
hosts. 

The  following  levels  of  biological 
containment  (HV,  or  Wost-  V'ector.  system)  for 
prokaryotes  will  be  establish:  specific  criteria 
will  depend  on  the  organisms  to  be  used. 

Appendix  l-l-A.  HVl.  A host-vector 
system  which  provides  a moderate  level  of 
containment  Specific  systems: 

Appendix  l-t-A-l.  EKl.  The  host  is  always 
£ coh  K-12  or  a derivative  thereof,  and  the 
vectors  Include  noncon|ugative  plasmids  (e.g., 
pSClOl.  CollEl.  or  derivatives  thereof  |1-7|) 
and  variants  of  bacteriophage,  such  as 
lambda  |S-15].  The  £ coH  K-12  host  shall  not 
contain  conjugation-proficient  plasmids, 
whether  autonomous  or  integrated,  or 
generalised  transducing  phages. 

Appendix  W-A-2.  Other  HVl.  Hosts  and 
vectors  shall  be,  at  a minimum,  comparable 
In  containment  to  £ coU  K-12  with  a non 
conjugatlve  plasmid  or  bacteriophage  vector. 
The  data  to  be  consklared  and  a mechanism 
for  approval  of  such  HVl  systems  are 
described  below  (Appendix  l-U). 

Appendix  l-l-B.  HVZ  These  are  host- 
vector  systems  shown  to  provide  a high  level 
of  biological  containment  as  demonstrated  by 
data  from  suitable  testa  performed  in  the 
laboratory.  Escape  of  the  recombinant  DNA 
either  vie  survial  of  the  organisms  or  via 
transmission  of  recombinant  DNA  to  other 
organisms  should  be  less  than  l/lOhinder 
specified  conditions.  Specific  systems: 

Appendix  l-l-B-1.  For  EK2  host-vector 
systems  in  which  the  vector  is  a plasmid,  no 
more  than  one  in  10*  host  cells  should  be  able 
to  perpetuate  a cloned  DNA  fragment  under 
the  specified  nonpermisaive  laboratory 
conditions  designed  to  represent  the  natural 
environment  either  by  survival  of  the  original 
host  or  as  a consequences  of  transmission  of 
the  cloned  DNA  fragment. 

Appendix  M-B-2.  For  EK2  host-vector 
systems  in  which  the  vector  is  a phage,  no 
more  than  one  in  10*  phage  partides  should 
be  able  to  perpetuate  a doned  DNA  fragment 
under  the  specified  nonpermlssivs  laboratory 
conditions  designed  to  represent  the  natural 
environment  either  (i)  as  a prophage  (in  the 
iruerted  or  plasmid  form)  in  the  laboratory 
host  used  for  phage  propagation  or  (ii)  by 
surviving  in  natural  environments  and 
transferring  a doned  DNA  fragment  to  other 
hosts  (or  their  resident  prophages). 

Appendix  HI.  Certification  of  Host-Vector 
Systems. 

Appendix  Hl-A.  Responsibility.  HVl 
systems  other  than  £ coh  K-12.  and  HV2 
host-vector  systems,  may  not  be  designated 
as  such  until  they  have  been  certified  by  the 
Director.  NIH.  Application  for  certification  of 


a host-vector  system  is  made  by  written 
application  to  the  Office  of  Recombinant 
DNA  Activities.  National  Institutes  of  Health. 
Bethesda.  Maryland  20205. 

Host-vector  systems  that  are  proposed  for 
certification  will  be  reviewed  by  the  National 
Institutes  of  Health  (NIH)  Recombinant  DNA 
Advisory  Committee  (RAC).  (See  Section  IV- 
C-l-b-(l)-(e).)  This  will  first  involve  review 
of  the  data  on  construction,  properties,  and 
testing  of  the  proposed  host-vector  system  by 
a Working  Croup  composed  of  one  or  more 
members  of  the  RAC  and  other  persons 
chosen  because  of  their  expertise  in 
evaluating  such  data.  The  Committee  will 
then  evaluate  the  report  of  the  Working 
Group  and  any  other  available  Information  at 
a regiJar  meeting.  The  Director,  NIH,  is 
responsible  for  certification  after  receiving 
the  advice  of  the  RAC  Minor  modifications 
of  existing  certified  host-vector  systems, 
where  the  modifications  are  of  nunimal  or  no 
consequence  to  the  properties  relevant  to 
containment  may  be  certified  by  the  Director. 
NIK  without  review  by  the  RAC  (See 
Section  rV-C-l-b-(3)-(c).) 

When  new  host-vector  systems  are 
certified,  notice  of  the  certification  will  be 
sent  by  the  Office  of  Recombinant  DNA 
Activities  (ORDA)  to  the  applicant  and  to  all 
Institutional  Biosafety  Committees  (IBCs)  and 
will  be  published  in  the  Recombinant  DNA 
Technical  Bulletin.  Copies  of  a list  of  all 
currently  certified  host-vector  systems  may 
be  obtained  from  ORDA  at  any  time. 

The  Director.  NIH.  may  at  any  time  rescind 
the  certlficatloo  of  any  host-vector  system. 
(See  Section  IV-C-l-M3Hd)  ) If 
certification  of  a host-vector  system  is 
rescinded.  NIH  will  instruct  investigators  to 
transfer  cloned  DNA  into  a different  system, 
or  use  the  clones  at  a higher  physical 
containment  level  unless  NIH  determines  that 
the  already  constructed  clones  Incorporate 
adequate  biological  containment 

Certification  of  a given  system  docs  not 
extend  to  modifications  of  either  the  host  or 
vector  component  of  that  system.  Such 
modified  systems  must  be  independently 
certified  by  the  Director.  NIH.  If 
modifications  are  minor,  it  may  only  be 
necessary  for  the  investigator  to  submit  data 
showing  that  the  modirications  have  either 
improved  or  not  Impaired  the  major 
phenotypic  traits  on  which  the  containment 
of  the  system  depends.  Substantial 
modifications  of  a certified  system  require 
the  submission  of  complete  testing  data. 

Appendix  l-U-B.  Data  To  Be  Submitted  for 
Certification. 

Appendix  HI-B-1.  HVl  Systems  Other 
than  £ coli  K-12.  The  following  types  of  data 
shall  be  submitted,  modlfled  as  appropriate 
for  the  particular  system  under  consideration, 
(i)  A description  of  the  organism  and  vector, 
the  strain's  natural  habitat  and  growth 
requirements;  its  physiological  properties, 
particularly  those  related  to  its  reproduction 
and  survival  and  the  mechanisms  by  which  it 
exchanges  genetic  information:  the  range  of 
organisms  with  which  this  organism  normally 
exchange  genetic  information  and  what  sort 
of  Information  is  exchanged;  and  any 
relevant  information  on  its  pathogenicity  or 
toxicity,  (ii)  A description  of  the  Ustory  of  the 
particular  strains  and  vectors  to  be  used. 


including  data  on  any  mutations  which 
render  this  organism  less  able  to  survive  or 
transmit  genetic  information,  (iii)  A general 
description  of  the  range  of  experiments 
contemplated,  with  emphasis  on  the  need  for 
developing  such  an  HVl  system. 

Appendix  I-II-B-2.  HV2  Systems. 
Investigators  planning  to  request  HV2 
certiHcation  for  host-vector  systems  can 
obtain  instructions  from  ORDA  concerning 
data  to  be  submitted  [14-15].  In  general,  the 
following  types  of  data  are  required:  (i) 
Description  of  construction  steps,  with 
indication  of  source,  properties,  and  manner 
of  introduction  of  genetic  traits,  (ii) 
Quantitative  data  on  the  stability  of  genetic 
traits  that  contribute  to  the  containment  of 
the  system,  (iii)  Data  on  the  survival  of  the 
host-vector  system  under  nonpermisaive 
laboratory  conditions  designed  to  represent 
the  relevant  natural  environment,  (iv)  Data 
on  transmissibility  of  the  vector  and/or  a 
cloned  DNA  fragment  under  both  permissive 
and  nonpermissive  conditions,  (v)  Data  on  all 
other  properties  of  the  system  which  affect 
containment  and  utility,  including 
information  on  yields  of  phage  or  plasmid 
molecules,  ease  of  DNA  isolation,  and  ease  of 
transfection  or  transformation,  (vi)  In  some 
cases,  the  investigator  may  be  asked  to 
submit  data  on  survival  and  vector 
transmissibility  from  experiments  in  which 
the  host-vector  is  fed  to  laboratory  animals 
and  human  subjects.  Such  in  vivo  data  may 
be  required  to  confirm  the  validity  of 
predicting  in  vivo  survival  on  the  basis  of  in 
vitro  experiments. 

Data  must  be  submitted  In  writing  to 
ORDA  Ten  to  twelve  weeks  are  normally 
required  for  review  and  circulation  of  the 
data  prior  to  the  meeting  at  which  such  data 
can  be  considered  by  the  RAC.  Investigators 
are  encouraged  to  publish  their  data  on  the 
construction,  properties,  and  testing  of 
proposed  HV2  systems  prior  to  consideration 
of  the  system  by  the  RAC  and  its 
subcommittee.  More  specific  instructions 
concerning  the  type  of  data  to  be  submitted 
to  NTH  for  proposed  EK2  systems  Involving 
either  plasmids  or  bacteriophage  in  £ coli  K- 
12  are  available  from  ORDA. 
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D.  Additional  Proposals. 

1.  Upon  reviewing  the  proposed 
revised  Guidelines,  several  members  of 
the  Working  Group  for  Revision  of  the 
Guidelines  requested  that  the  language 
of  the  current  Guidelines  in  Section  III- 
C be  evaluated  by  the  RAC. 

That  language  of  the  current 
Guidelines  is  as  follows: 

“HI-C.  Experiments  That  Require  IBC 
Notice  Simultaneously  With  Initiation 
of  Experiments.  Experiments  not 
included  in  Sections  III-A,  III-B,  III-D, 
and  subsections  of  these  Sections  are  to 
be  considered  in  Section  III-C.  All  such 
experiments  can  be  carried  out  at  Pi 
containment.  For  experiments  in  this 
category,  a registration  document  as 
described  in  Section  III-B  must  be  dated 
and  signed  by  the  investigator  and  filed 
with  the  local  IBC.  The  IBC  shall  review 
all  such  proposals,  but  the  IBC  review 
prior  to  initiation  of  the  experiment  is 
not  required.” 


It  was  noted  that  non-exempt 
experiments  which  might  merit  more 
stringent  review  by  RAC  or  by  the  IBC 
prior  to  initiation  of  the  experiment 
might  not  be  adequately  described  in 
Sections  III-A  and  BI-B  and  thus  would 
automatically  fall  into  Section  III-C.  The 
working  group  members  requested  that 
the  language  of  that  Section  be 
evaluated  at  the  next  RAC  meeting  in 
the  hope  that  language  to  alert 
researchers  and  IBCs  of  this  possibility 
might  be  developed. 

One  possible  suggested  clariHcation 
would  be  to  modify  the  sixth  paragraph 
of  Part  III,  Containment  Guidelines  for 
Covered  Experiments.  That  paragraph 
currently  reads:  “IF  AN  EXPERIMENT 
FALLS  INTO  BOTH  CLASS  III-A  AND 
ONE  OF  THE  OTHER  CLASSES,  THE 
RULES  PERTAINING  TO  CLASS  lU-A 
MUST  BE  FOLLOWED.  If  an  experiment 
fails  into  Class  III-D  and  either  III-B  or 
III-C  as  well,  it  can  be  considered 
exempt  from  the  requirements  of  the 
Guidelines.” 

The  proposed  modification  would 
read:  “IF  AN  EXPERIMENT  FALLS 
INTO  BOTH  CLASS  ffl-A  AND  ONE  OF 
THE  OTHER  CLASSES,  THE  RULES 
PERTAINING  TO  CLASS  HI-A  MUST 
BE  FOLLOWED.  If  an  experiment  fails 
into  Class  III-D  and  either  III-B  or  III-C 
as  well,  it  can  be  considered  exempt 
from  the  requirements  of  the  Guidelines. 
Should  doubt  arise  as  to  which  section 
covers  a proposed  protocol,  ORDA 
should  be  contacted.” 

2.  At  the  April  meeting,  the  working 
group  recommended  deletion  of  several 
sections  of  the  Guidelines  which  were 
not  incorporated  into  the  proposed 
revised  Guidelines  as  published  in  Part 
C of  this  Federal  Register  document. 

NIH  staff  felt  that  retention  of  these 
sections  would  permit  greater  flexibility 
in  interpreting  and  administering  the 
Guidelines.  Those  sections  which  the 
working  group  suggested  should  be 
deleted  but  which  NIH  staff  have  not 
removed  from  the  proposed  revised 
Guidelines  published  in  part  C are: 

a.  Section  IV-C-7  of  Section  IV-C, 
General  Definitions,  which  reads:  “IV- 
C-7.  ‘Director,  NIH’  or  ‘Director’  means 
the  Director  of  the  National  Institutes  of 
Health  and  any  other  officer  or 
employee  of  NIH  to  whom  authority  has 
been  delegated.” 

Section  IV-C-7  has  been  renumbered 
I-D-5  in  the  proposed  revised 
Guidelines  (Part  C of  this  document]. 

b.  Section  IV-D-5-b  and  its 
subsections  of  Section  IV-D-5,  Printipal 
Investigator,  which  reads: 

“IV-D-5-b.  Submissions  by  the  PI  to 

NIH.  The  PI  shall: 


“rV-D-5-b-(l).  Submit  information  to 
NIH  (ORDA)  in  order  to  have  new 
host-vector  systems  certiBed; 
“IV-D-5-b-(2).  Petition  NIH,  with  notice 
to  the  IBC,  for  exemptions  to  these 
Guidelines; 

“IV-D-5-b-{3}.  Petition  NIH,  with 
concurrence  of  the  IBC,  for  approval 
to  conduct  experiments  specified  in 
Section  III-A  of  the  Guidelines; 
“IV-D-5-b-(4).  Petition  NIH  for 
determination  of  containment  for 
experiments  requiring  case-by-case 
review;  * 

“IV-D-5-b-(5).  Petition  MH  for 
determination  of  containment  for 
experiments  not  covered  by  the 
Guidelines.” 

Section  IV-D-5-b  has  been 
renumbered  IV-B-5-c  in  the  proposed 
revised  Guidelines  (part  C of  this 
document). 

c.  Section  rV-E-l-b-(l)-{a)  and 
Section  IV-E-l-b-(l)-(b)  of  Section  IV- 
E-l-b,  Specific  Responsibilities  of  the 
Director,  NIH,  which  reads: 
“IV-E-l-b-(l)-(a).  Chfinging 

containment  levels  for  types  of 
experiments  that  are  specified  in  the 
Guidelines  when  a major  action  is 
involved; 

“rV-E-l-b-(l)-(b).  Assigning 
containment  levels  for  types  of 
experiments  that  are  not  explicitly 
considered  in  the  Guidelines  when  a 
major  action  is  involved”: 

Sections  IV-E-l-b-(l)-(a)’and  IV-E- 
l-b-(l)-(b)  have  been  renumbered 
Section  IV-C-l-^l)-(a)  and  IV-C-1- 
b-(l)-(b]  respectively  in  the  proposed 
revised  Guidelines  (part  C of  this 
document). 

d.  Section  IV-Er-l-b-(2)  and  its 
subsection  which  read: 

“IV-E-l-b-(2).  The  Director  is  also 

responsible  for  the  following  lesser 
actions,  (For  these,  the  Director  must 
seek  the  advice  of  the  RAC.  The 
Director's  decision  will  be  transmitted 
to  the  RAC  and  IBC  chairpersons  and 
published  in  the  Recombinant  DNA 
Technical  Bulletin)'. 

“IV-E-l-b-(2)-(a).  Interpreting  and 
determining  containment  levels  upon 
request  by  ORDA: 

“IV-E-l-b-(2)-(b).  Changing 
contaiiunent  levels  for  experiments 
that  are  speciBed  in  the  Guidelines 
(see  Section  III); 

“IV-E-l-b-(2)-(c).  Assigning 
containment  levels  for  experiments 
not  explicity  considered  in  the 
Guidelines; 

“IV-E-l-b-(2)-(d).  Designating  certain 
class  2 agents  as  class  1 for  the 
purpose  of  these  Guidelines  (see 
Footnote  1 and  Appendix  B);” 
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Section  rV-&-l-b-(2)  has  been 
renumbered  as  Section  IV-C-l-b-{2)  in 
the  proposed  revised  Guidelines  (part  C 
of  this  document).  In  the  proposed 
revised  Guidelines,  this  section  has  been 
retained,  but  some  of  the  text  has  been 
modified,  consistent  with  changes  made 
in  other  parts  of  the  Guidelines. 

Deled:  May  la  1082. 

Richard  M.  Krsuee. 

Dirfcior,  NoOonal  Intlitute  of  Allergy  and 
InfocUcm  Duoaooo. 

NeSe.  OMBS'i  “Mandatory  Information 
Ra<)ulreinents  for  Federal  Asalstanoe  Profrsm 


Announcements”  (45  FR  39592)  requires  a 
statement  concerning  the  ufTicial  government 
programs  contained  in  the  Catalog  of  Federal 
Domestic  Astistance.  Normally  NIH  lists  in 
its  announcements  the  number  and  title  of 
affected  individual  programs  for  the  guidance 
of  the  pubUc  Because  the  guidance  in  this 
notice  covers  not  only  virtually  every  NIH 
program  but  also  essentially  every  federal 
research  program  in  which  DNA  recombinant 
molecule  techniques  could  be  used,  it  has 
been  determined  to  be  not  cost  effective  or  in 
the  public  interest  to  attempt  to  list  these 
programs  Such  a list  would  likely  require 
several  additloiwl  pagea  In  addition.  NIH 
could  not  be  certain  that  every  federal 


program  would  be  included  as  many  federal 
agencies,  as  well  as  private  organizations, 
both  national  and  international,  have  elected 
to  follow  the  NIH  Guidelines.  In  lieu  of  the 
individual  program  listing.  NIH  invites 
readers  to  direct  questions  to  the  information 
address  above  about  whether  individual 
programs  listed  in  the  Catalog  of  Federal 
Daatesilc  Auistonce  are  affected. 

NIH  programs  are  not  covered  by  OMB 
Circular  A-95  because  they  fit  the  description 
of  “programs  not  considered  appropriate'.'  in 
Section  S-fbH^I  end  (5)  of  that  Circular. 

IFS  Ok.  tS-l4STS  FIM  S-ZS-SZ  a«5  ami 

sauNU  coot  4140-01-ai 
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IKPARIMENr  CP  HEALTH  AND  HUMAN  SERVICES 
PUBLIC  HEALTH  SERVICE 
NAIICNAL  INSTIIOTES  OF  HEALTH 

RECOMBINANT  ADVISORY  COMMITTEE 

MINUTES  CF  MEETINSl 

JUNE  26,  1982 


Ihe  Recombinant  ENA  Advisory  Conmittee  (RAC)  was  convened  for  its  twenty-fifth 
meeting  at  9:00  a.m.  on  June  28,  1982,  in  Wilson  Hall,  Building  1,  National 
Institutes  of  Health,  9000  Rockville  Pike,  Bethesda,  Maryland  20205. 

Mr.  Ray  Thornton  (Chairman),  President,  Arkansas  State  Uhiversity,  presided. 

In  accordance  with  Public  Law  92-463,  the  meeting  was  open  to  the  public. 

Committee  members  present  for  all  or  part  of  the  meeting  were; 

Abdul  Karim  Ahmed;  David  Baltimore;  Kenneth  Berns;  Winston  Brill;  L.  Albert  Ealoz; 
David  Friedman;  Richard  Goldstein;  Jean  Harris;  King  Holmes;  Myron  Levine;  David 
Martin;  James  Mason;  Gerard  McGarrity;  Robert  McKinney;  Robert  Mitchell;  Elena 
Nightingale;  Ramon  Pinon;  Mark  Saginor;  John  Scandalios;  Pieter  Wensink;  and 
William  J.  Gartland,  Jr.,  Executive  Secretary. 

A Committee  roster  is  attached.  (Attachment  I) 


The  following  non-voting  members  and  liaison  representatives  were  present; 

George  Duda,  Department  of  Energy;  Herman  Lewis,  National  Science  Foundation; 
Henry  Miller,  National  Center  for  Drugs  and  Biologies,  FDA;  and  Sue  Iblin, 
U.S.  Department  of  Agriculture. 


Other  National  Institutes  of  Health  staff  present  were; 


Stanley  Barban,  NIAID;  Manuel  Barbeito,  OD;  W.  Bonmett  Barkley,  OD;  Becky  Connors, 
NIAID;  Irving  Delappe,  NIAID;  Susan  Gottesman,  NCI;  John  Irwin,  OD;  Elizabeth 
Milewski,  NIAID;  Jehn  Nutter,  NIAID;  Robert  Schreiber,  NIAID;  Bernard  Talbot,  NIAID 
ard  Charles  Wise,  NIAID. 


^Ihe  RAC  is  advisory  to  the  NIH,  and  its  recommendations  should  not  be 
considered  as  final  and  accepted.  The  Office  of  Recombinant  ENA  Activities 
should  be  consulted  for  NIH  policy  on  specific  issues. 
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Others  in  attendance  for  all  or  part  of  the  meeting  were; 

William  Beisel,  tepartment  of  Defense;  Irene  Brandt,  Eli  Lilly  & Canpany;  Robert 
Brey,  Cenex  Corporation;  Steve  Budiamsky,  Nature  Magazine;  Chia  T.  Chen,  OSJA, 
U.S.  Department  of  Labor;  Scott  Coleridge,  Millipore  Corporation;  Paula  Dwyer, 
MoGraw  Hill;  Gershon  Fishbein,  Genetic  EJigineering  Letter;  John  Galet, 
Schering-Plough  Corporation;  Richard  Geoghegan,  E.  I.  Du  Rant  De  Nemours  and 
Ccmpany;  TVam  M.  Helscher,  Monsanto  Company;  Timothy  Henry,  Health  Industry 
Manufacturing  Association;  Philip  Hilts,  Weishington  Post;  Evelyn  Hurlburt, 

Johns  Hopkins  Lhiversity;  Dorothy  Jessop,  U.S.  Department  of  Agriculture; 

Judith  A.  Johnson,  Library  of  Congress;  Mary  Jame  Johnson,  Padl  Corporation; 
Attila  Kader,  F\ood  and  Drug  Administration;  Geoffrey  Karny,  Office  of  Technology 
Assessment;  Michael  Larsen,  Occupationad  Safety  & Health  Administration; 

Carter  LeonauxI,  Blue  Sheet;  D.  S.  Mabry,  Pfizer,  Inc.;  James  McCullough, 

Library  of  Congress;  James  Mikulak,  State  Department;  Mary  Moore,  Millipore 
Corporation;  Harvey  Price,  Industriad  Biotechnology  Association;  Rich  Ring, 
Genentech,  Inc.;  Marvin  Rogul,  Environmental  Protection  Agency;  Sandra  Ronspies, 
Genentech,  Inc.;  Harold  Schmeck,  New  York  Times;  Marjory  Sun,  Science  Magazine; 
Charles  Turbyville,  NIH  Vteek;  Dave  Waureheim,  ShiithKline  Becknan  Corporation; 
and  Charles  Weiner,  Maissachusetts  Institute  of  Technology. 
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I.  CALL  TO  ORDER 


The  Chairman/  Mr.  Ray  Thornton,  called  the  meeting  to  order  at  9:00  a.m. 
on  June  28,  1982.  He  asked  Dr.  Ahmed  to  review  the  minutes  of  the 
February  8-9,  1982,  RAC  meeting. 


II.  MINUTES  OF  'ME  FEBRUARY  8-9,  1982  MEETING 

Dr.  Ahmed  said  the  draft  minutes  (t^D  1073)  of  the  February  8-9,  1982,  RAC 
meeting  accurately  conveyed  the  sense  of  that  meeting.  Cc.  McGarrity  moved 
that  the  minutes  be  accepted.  Dr.  Ahmed  seconded  the  motion.  By  a voice 
vote,  the  motion  to  accept  the  minutes  of  the  February  8-9,  1982,  meeting 
was  unanimously  carried. 


III.  PROPOSED  PROHIBITION 

Dr.  Baltimore  noted  that  the  proposal  (tabs  1066,  1067,  1068,  1075,  1076) 
advanced  by  Dr.  Richard  Goldstein  of  Harvard  Medical  School  and  Dr.  Richard 
Novick  of  the  Public  Health  Research  Institute  of  New  York,  would  amend  the 
Guidelines  to  prohibit  "the  construction  of  biological  weapons  by  molecular 
cloning."  He  said  the  proposal  generated  tremendous  initial  sympathy 
because  the  concept  of  biological  warfare  is  horrible. 


Dr.  Baltimore  said  he  felt  tlie  proposal  is  based  on  Drs.  Novick  and 
Goldstein's  percepticai  that  use  of  recombinant  DNA  technology  for  bio- 
logical warfare  is  not  ccvered  by  the  Biological  Weapons  Convent  ion.  2 The 
Convention,  vhich  prohibits  biological  warfare,  was  signed  by  the  Lhited 
States  in  1972.  Dr.  Baltimore  said  he  had  questioned  the  Ihited  States 
Arms  Control  and  Disarmament  Agency  in  1975  as  to  whether  the  Biological 
Weapons  Convention  prohibits  production  of  recombinant  ENA  molecules  for 
the  construction  of  biological  weapons.  The  Arms  Control  and  Disarmament 
^^ency,  in  reply  (tab  1067)  to  his  inquiry,  stated  that  "the  use  of  recom- 
binant molecules  for  such  purposes  clearly  falls  within  the  scope  of 
the  Convention's  provisions." 


Dr.  Baltimore  felt  it  was  extremely  important  that  any  action  t^en  by  RAC 
bolster  the  Biological  Weapons  Convention  and  raise  no  suggestion  that  the 
treaty  is  insufficient.*  He  said  he  wished  to  be  recorded  as  stating  the 
Biological  Weapons  Convention  prohibits  the  use  of  recanbinant  DNA  technology 
to  produce  biological  weapons.  He  also  wished  recorded  his  sentiment  that 
any  RAC  action  should  support  the  treaty  language. 


2lhe  formal  name  of  this  Convention  is:  Convention  on  the  Prohibition 

of  Development,  Production,  and  Stockpiling  of  Bacteriological 
(Biological)  and  Tbxin  Weapons  and  on  Their  Destruction. 
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Dr.  Bcdtimore  noted  that  Mr.  James  George  of  the  oh i ted  States  Arms  Control 
and  Disarmament  Agency,  in  a letter  of  Jine  8,  1982  (tab  1075),  had  suggested 
alternative  language  to  the  Goldstein-Novick  proposal,  as  follows: 

"The  use  of  recombinant  DNAs  for  development  of  microbial 
or  other  biological  agents,  or  toxins,  of  types  or  in 
quantities  that  have  no  justification  for  prophylactic, 
protective  or  other  peaceful  purposes,  is  prohibited." 

Dr.  Baltimore  said  this  suggested  language,  v^ich  is  taten  largely  from 
the  treaty,  would  reinforce  the  Biological  Weapons  Convention.  He  moved 
acceptance  of  the  language  proposed  by  Mr.  George.  Mr.  Mitchell  seconded. 

Dr.  Harris  concurred  with  D:.  Beiltimore's  opinion;  she  added  that  the  dis- 
cussion served  a useful  purpose  by  permitting  a public  expression  of  concern. 

Dr.  B^Lltimore  then  suggested  an  amendment  to  his  motion;  he  proposed 
that  the  phrase  "the  use  of  recombinant  D^A  methodology  for  development" 
replace  the  phrase  "the  use  of  reccmbinant  DNAs  for  development." 

Mr.  Mitchell  agreed. 

Dr.  Goldstein  said  he  would  not  support  Dr.  Badtimore's  proposal.  He  said 
he  had  suggested  the  proposed  prohibition  on  the  broadest  moral  and  ethicad 
grounds.  He  said  that  RAC  was  responsible  for  overseeing  recombinant  ENA 
research  and,  therefore,  of  overseeing  Department  of  Defense  (DOD)  endeavors 
in  this  area.  He  said  that  in  1980  DOD  spent  about  $16  million  on  their 
biologiced  research  program.  He  said  that  the  bulk  of  the  money  was  spent 
on  defensive  systems.  He  said  that  a very  thin  line  exists  between  offensive 
and  defensive  studies  in  biological  warfare. 

Dr.  Goldstein  said  the  Biological  Weapons  Convention  has  no  mechanism  by 
which  to  monitor  or  enforce  compliance.  He  recomted  some  alleged  inci- 
dents in  the  Soviet  thion  and  Cuba  which,  because  no  means  of  verification 
exist,  could  be  interpreted  as  violations  of  the  treaty.  He  argued  that 
the  world  situation,  which  requires  DOD  to  spend  substantial  funds  on 
defensive  systems,  requires  that  RAC  issue  seme  firm  statement  prohibiting 
the  development  of  biological  weapons  using  reccmbinant  technology. 

Dr.  Mason  said  the  idea  of  deliberate  construction  and  release  of  agents 
which  cause  disease  and  death  is  absolutely  appalling.  He  feared,  however, 
that  the  Goldstein-Novick  amendment  might  create  the  presumption  that 
the  1972  Biological  Weapons  Convention  does  not  apply  to  reccmbinant  DNA 
research.  He  felt,  in  addition,  that  the  rraterial  submitted  by  Drs.  Goldstein 
and  Novick  almost  by  innuendo  suggests  that  the  Dhited  States  is  violating 
the  treaty.  He  said  that  RAC  endorsement  of  the  Goldstein-Novick  amendment 
might  be  interpreted  as  RAC  ewgreement  with  these  innuendos.  Dr.  Mason 
said  that  if  t^  Guidelines  were  to  be  amended  to  include  some  prohibition, 
he  would  prefer  the  George-Baltimore  language  bo  the  Goldstein-Novick  proposal. 
However,  he  did  not  feel  the  Guidelines  should  be  used  to  attempt  to  resolve 
this  issue.  He  warned  that  incorporating  language  prohibiting  biological 
warfare  into  the  Guidelines  could  inhibit  possible  future  moves  to  ma)ce 
the  Guidelines  voluntary  or  abolish  the  Guidelines.  He  said  that  if  it  is 
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felt  that  RAC  should  do  anything,  a RAC  resolution  on  the  topic,  independent 
and  separate  from  the  Guidelines  would  be  more  appropriate.  Dr.  McKinney 
agreed;  he  opposed  both  the  Golds tein-Novick  proposal  and  the  Baltimore 
motion.  Mr.  Daloz  said  that  he  supported  the  language  in  Mr.  George's  letter. 

Dr.  Ahmed  quoted  from  Article  I of  the  Convention: 

"Each. . .Party. . .undertakes  never  in  any  circumstance  to  develop, 
produce,  stockpile,  or  otherwise  acquire  or  retain; 

(1)  Microbial  or  other  biological  agents  or  toxins,  whatever 
their  origin  or  method  of  production,  of  t^^pes  and  in 
quantities  that  have  no  justification  for  prophylactic, 
protective  or  other  peaceful  purposes; 

(2)  Weapons,  equipment,  or  means  of  delivery  designed  to 
use  such  agents  or  toxins  for  hostile  purposes  or  in 
armed  conflict." 

Dr.  Ahmed  said  that  a key  word,  "research,"  was  missing  from  the  phrase  "to 
develop,  produce,  stockpile,  or  otherwise  acquire  or  retain,"  He  suggested 
that  while  the  word  "develop"  might  encompass  research,  "develop"  may  also 
be  strictly  interpreted  as  an  industrial  activity  or  as  a large  development 
program.  He  said  that  the  George  language,  consistent  with  the  Convention, 
may  not  cover  research;  therefore,  the  Baltimore  motion  would  not  encompass 
the  total  concern.  Dr.  Ahmed  then  asked  the  DOD  representative  vhether 
the  Biological  Weapons  Convention  applies  to  research  activities, 

Mr.  Thornton  recognized  Dr.  Robert  Mikulak  of  the  Arms  Control  and  Disarma- 
ment Agency.  Dr.  Mikulak  said  he  wished  to  make  several  points.  He  said 
the  Arms  Control  and  Disarmament  i^ency  had  no  objection  to  the  NIH  incor- 
porating language  dealing  with  biological  weapons  into  the  Guidelines  for 
Research  Involving  Recombinant  ENA  Molecules.  The  Convention  includes 
provisions  under  vhich  governments  may  pass  additional  legislation  or 
regulations  to  irrplement  the  Convention  in  their  own  territory.  The  Arms 
Control  and  Disarmament  Agency  had,  however,  suggested  language  vhich  the 
agency  feels  is  more  similar  to  the  language  of  the  Convention.  Fewer 
problems  of  interpretation  will  arise  with  language  similar  to  the  Bio- 
logical Weapons  Convention  than  might  arise  from  substantially  different 
language.  He  noted  that  the  language  proposed  by  the  Agency  had  been 
moved  by  Dr.  Baltimore. 

Dr.  Mikulak  said  that  the  Arms  Control  and  Disarmament  Agency  does  not  dis- 
tinguish between  offensive  and  defensive  biological  weapons.  Both  are  bio- 
logical weapons  and,  thus,  prohibited  by  the  treaty.  The  negotiated  history 
of  the  Biological  Weapons  Convention  makes  absolutely  clear  that  possession 
of  biologioal  weapons,  even  for  defensive  purposes,  is  prohibited;  a party 
state  is  not  permitted  these  weapons  regardless  of  the  stated  intent. 

Dr.  Mikulak  said  that  concern  had  been  expressed  by  Dr.  Ahmed  that 
Article  I of  the  Convention  might  not  prohibit  research  on  biological 
weapons.  He  said  that  in  his  interpretation,  the  first  Article  of  the 
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Convention  is  extremely  broad;  it  prohibits  not  only  developing,  producing, 
and  stockpiling,  but  uses  the  formulation  "or  otherwise  acquire  or  retain." 
In  his  interpretation  of  that  formulation,  any  activity  for  biological 
weapons  purposes,  including  research,  would  be  prohibited. 

Mr.  Thomton  then  recognized  Dr.  William  Beisel  of  the  Department  of 
Defense,  Department  of  the  Army.  Dr.  Beisel  said  DCX)  currently  is  not 
involved  in  research  on  biologiced  weapons.  When  the  Lhited  States  signed 
the  Biologiced  Weapons  Convention,  the  entire  research  structure  for  the 
creation  of  such  weapons  was  disnantled.  Any  weapons  in  storage  at  the 
Pine  Bluff  Arsenal  in  Arkansas  were  destroyed.  The  nanufacturing  plant 
at  the  Arsenal  in  Pine  Bluff  was  turned  over  to  the  FDA  to  becone  the 
National  Center  for  Ibxicological  Research.  The  large  laboratory  at 
Port  Detrick,  in  Frederick,  Maryland,  was  turned  over  to  the  National 
Cancer  Institute  to  become  the  Frederick  Cancer  Research  Facility. 

Dr.  Beisel  said  the  Uhited  States  Army  Medical  Research  Institute  of  Infec- 
tious Diseases  (LBAMRIID)  at  Fort  Detrick  is  currently  engaged  in  medical 
defensive  research.  The  program  is  entirely  inclassified  and  any  individual 
can  come  and  visit.  The  program  focuses  on  diseases  that  could  threaten 
U.S.  troops  or,  secondarily,  the  U.S.  population.  He  said  the  Centers  for 
[>isease  Control  (CDC)  is  crffici^dly  responsible  for  defending  the  civilian 
population  from  a biological  warfare  attack.  UBAMRIID  collaborates  very 
closely  with  the  CDC  in  that  endeavor.  Dr.  Beisel  said  the  LBAMRIID  program 
is  attempting  to  develop  vaccines  or  other  prophylactic  measures,  and  to 
develop  methods  for  better,  earlier,  diagnosis.  All  of  the  research  is  of 
a public  headth  nature.  Dr.  Beisel  said  vaccines  developed  by  the  IBWIRIID 
program  have  on  occasion  been  transmitted  around  the  world  and  given  to 
other  governments. 

Dr.  McKinney  noted  that  there  are  no  prohibited  experiments  in  the  current 
Guidelines  and  said  he  opposed  both  the  Goldstein-Novick  proposal  and 
Dr.  Baltimore's  motion. 

Dr.  Baltimore  said  that  perhaps  a resolution  of  the  RAC  would  be  ade- 
quate. He  said  that  it  could  be  misread  as  a lack  of  concern  for  the 
RAC  to  do  nothing. 

Dr.  Nightingale  thought  it  was  necessary  for  RAC  to  issue  some  statement 
concerning  biological  weapons  and  recombinant  DMA  technology.  Vhat  the 
statement  is  and  how  to  make  it  needs  to  be  discussed.  One  purpose  of 
the  Guidelines  is  to  permit  public  participation  in  the  formulation  of 
policy.  In  this  case,  the  policy  exists  so  a statement  fron  RAC  would  be 
an  affirmation  or  endorsement  of  existing  public  policy.  Such  a statement 
within  the  cxjntent  of  the  Guidelines  would  be  appropriate.  She  said  that 
a second  ftncrticxi  of  the  Guicielines  is  to  protect  the  public;  and,  thus, 
insertion  of  a statement  on  biological  weapons  in  the  Guidelines  is 
appropriate.  She  preferred  that  language  be  introduced  into  the  Guicielines; 
language  in  the  Guidelines  would  constitute  a permanent  record  rather  than 
a cx>e  time  resoluticxi.  If  such  language  were  to  be  included  in  the  Guide- 
lines, she  did  not  think  the  Guidelines  would  necessarily  becone  hostage 


[465] 


7 


to  "permanency"  as  suggested  by  Dr.  Mason,  She  said  she  would  prefer  RAC 
issue  a broad  statement  v^ich  avoided  ambiguities  about  who  is  being 
defended  or  how.  She  suggested,  in  addition,  that  the  section  of  the 
Guidelines  dealing  with  the  Federal  Interagency  Mvisory  Committee  on 
Reconbinant  ENA  Research  be  expanded;  that  Section  should  list  the  Inter- 
agency Committee  membership  (including  DOD)  and  explicitly  indicate  that 
DOD,  as  well  as  the  other  members  of  the  Ccmmittee,  have  agreed  to  abide 
by  the  NIH  Guidelines  for  Research  Involving  Reccrabinant  Molecules. 

Dr.  Nightingale  also  noted  that  the  Commission  on  Life  Sciences  of  the 
National  Academy  of  Sciences  (NAS)  has  refused  to  conduct  a study  requested 
by  the  DOD  via  the  Board  on  Army  Science  and  Technology  of  the  Conmission 
on  Engineering  and  Technical  Systems.  Most  of  the  work  in  that  study  was 
to  be  classified  and  the  l^S  Commission  on  Life  Sciences  has  established 
the  principle  that  it  will  not  do  classified  work. 

Dr.  Nightingale  said  the  I®^S  Conmission  on  Life  Sciences  was  unwilling 
to  conduct  studies  on  biological  warfare  defense  but  agreed  to  cooperate 
with  the  Board  of  Army  Science  and  Technology  on  a mycotoxin  study. 
Mycotoxins  were  classified  as  chemicals.  She  asked  Ec.  Beisel  to  clarify 
his  previous  statement  that  they  did  no  classified  work.  Dr.  Baltimore 
asked  Dr.  Beisel  to  clarify  how  the  medical  defense  program  relates  to 
classified  work  funded  by  DOD.  Dr.  Beisel  explained  that  DOD  funds  three 
separate  research  areas;  physical  defense,  medical  defense,  and  intelli- 
gence gathering.  Ihe  physical  defense  aspects  involve  protective  clothing, 
decontamination,  early  warning  devices,  air  sampling,  etc.  Some  of  these 
materials  and  processes  are  classified. 

Dr.  Bems,  referring  to  the  letter  (tab  1076)  of  Dr.  Krimsky,  asked  if 
DCD  has  more  than  one  Institutional  Biosafety  Ccmmittee  (IBC)  registered 
with  ORDA.  Dr.  Gartland  replied  that  several  IBCs  at  military  installations 
are  registered  with  CRDA;  the  Walter  Reed  Army  Institute  of  Research  and 
U.S.  Army  Medical  Research  Institute  of  Infectious  Diseases,  the  Naval 
Medical  Research  Institute,  and  the  Uniformed  Services  Ihiversity  of  the 
Health  Sciences.  The  Naval  Biological  Laboratories  in  California  uses  the 
IBC  at  the  Ihiversity  of  California,  Berkeley. 

Dr.  Berns  said  that  one  person  whan  he  greatly  respected  pointed  out  that 
RAC  action  could  lead  to  the  erroneous  distinction  that  biological  warfare 
employing  recombinant  DNA  is  worse  than  other  biological  warfare,  and 
therefore,  opposed  the  amendment. 

Dr.  Holmes  agreed  it  was  important  to  avoid  statements  conflicting  with 
the  Biological  Weapons  Convention.  However,  he  viewed  language  added  to 
the  Guidelines  concerning  biological  warfare  as  potentially  clarifying 
the  Biological  Weapons  Convention.  He  agreed  that  some  of  the  Biological 
Weapons  Convention  language  is  vague.  He  suggested  that  any  language 
develcped  by  RAC  should  be  clearer.  He  said  he  favors  the  language  proposed 
by  Mr.  George,  but  suggested  addition  of  the  phrase  "as  potential  biological 
weapons"  after  the  word  "toxins," 
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Dr.  Gottesnan  said  she  was  concerned  with  the  question  of  how  a biological 
weapon  is  distinguished  from  a chemical  weapon.  Seme  items,  v^ich  would  be 
defined  by  biologists  as  biological  weapons,  might  be  defined  by  others  as 
chemical  weapons.  She  suggested  that  any  language  added  to  the  Guidelines 
might  include  some  definitions  of  biologiced  weapons.  Er.  Gottesnan  sug- 
gested that  language  on  biological  weapons  could  logically  be  added  at  the 
very  beginning  of  the  Guidelines  or  at  the  beginning  of  Section  III. 

Cr.  Nightingale  agreed;  she  suggested  that  the  Guidelines  might  refer  to 
the  Biologic^d  Weapons  Convention  and  endorse  it  in  principle  and  then 
indicate  that  the  NIH  Guidelines  dead  only  with  recombinant  Dtft  research. 

ftr.  Baltimore  said  that  after  listening  to  the  discussion,  he  had  concluded 
that  RAC  should  not  add  language  on  biological  weapons  to  the  Guidelines. 

The  txeaty  has  been  ratified  by  Congress  and  signed  by  the  President.  It 
is  the  law  of  the  land.  He  suggested  that  RAC  pass  a resolution  endorsing 
the  treaty  and  indicating  that  reconbinant  [KA  technology  is  ewered  by 
the  Convention. 

Dr.  Mason  c^dled  the  question  on  Cr.  Bedtimore's  previous  motion  as  amended. 
Dr.  Bems  seconded  the  motion.  Cr.  McKinney  said  that  before  the  vote  was 
taken.  Dr.  Baltimore  should  indicate  where  in  the  Guidelines  the  language 
would  be  inserted.  Mr.  ‘ITomton  ruled  that  if  Cr.  Baltimore's  motion  was 
passed  by  the  RAC,  NIH  staff  would  be  given  the  responsibility  for  deter- 
mining the  appropriate  place  in  the  Guidelines  to  insert  the  language. 

Mr.  Ihomton  said  that  his  ruling  was  subject  to  appeal  by  the  RAC.  No 
appeal  was  made.  By  a vote  of  thirteen  in  favor,  six  opposed,  and  one 
abstention,  the  question  was  called.  Mr.  Thornton  then  called  the  vote  on 
cr.  Baltimore's  motion,  i.e.,  insertion  into  the  Guidelines  of  the  following 
language: 

"The  use  of  reconbinant  methodology  for  development  of 
microbial  or  other  biolog ic^d  agents,  or  toxins,  of  types  or 
in  quantities  that  have  no  justification  for  prophylatic, 
protective  or  other  peaceful  purposes,  is  prohibited," 

By  a vote  of  six  in  favor,  twelve  opposed,  and  two  abstentions,  the  motion 
was  defeated. 

Dr.  Holmes  said  he  wished  to  present  an  alternative  proposal.  He  said  his 
opposition  to  Cr.  Baltimore's  motion  was  not  so  much  against  the  intent  as 
against  the  language  which  was  phrased  in  a negative  way.  He  moved  adoption 
of  the  following  language,  either  as  a resolution  to  the  Director  or  am 
amendment  to  the  Guidelines: 

"Use  of  reconbinant  DNA  methodology  for  development  of  microbial 
or  other  biological  agents  or  toxins  as  biological  or  chemical 
weapons  is  prohibited,  as  specified  by  the  1972  Biological 
Weapons  Convention." 
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Mr.  Thornton  said  that  Dr.  Holmes  should  indicate  whether  the  statement 
would  be  included  in  the  Guidelines  or  sent  as  advice  to  the  NIH  Director. 
Dr.  Holmes  replied  that  he  moved  the  language  as  an  amendment  to  the 
Guidelines.  Dr.  McGarrity  seconded  the  motion. 

Dr.  Martin  then  proposed  a substitute  motion  in  the  form  of  a resolution 
not  to  be  included  in  the  Guidelines: 

"The  Reconbinant  ENA  Mvisory  Conmittee  advises  the  Director,  NIH, 
that  the  existing  treaty  of  1972  [Convention  on  the  Prohibit  ion 
of  Development,  Production,  and  Stockpiling  of  Bacteriological 
(Biological)  and  Toxin  Weapons  and  on  Iheir  Destruction]  includes 
the  prdiibition  on  the  use  of  recombinant  ENA  methodology  for 
develc^ment  of  microbial  or  other  biological  agents,  or  toxins, 
of  types  or  in  quantities  that  have  no  justification  for  prophylactic, 
protective  or  peaceful  purposes." 

Dr.  Scandalios  seconded  the  motion. 

Dr.  Ahmed  moved  to  amend  Dr.  Martin's  substitute  motion  by  eliminating  all 
of  Dr.  Martin's  proposal  and  adding  the  following  language  as  originally 
pressed  by  Drs.  Novick  and  Goldstein  to  Section  I of  the  Guidelines: 

"Construction  of  biological  weapons  by  molecular  cloning 
is  prohibited." 

Ihe  motion  was  seconded  by  Dr.  Goldstein. 

Dr.  Baltimore  characterized  Dr.  Ahmed's  motion  as  dangerous  in  its  assump- 
tions. He  felt  Dr.  Ahmed's  motion  implies  that  the  Biological  Wieapons 
Convention  is  ambiguous.  Dr.  Baltimore  felt  that  the  treaty  was  very 
precisely  written,  with  no  indication  of  loopholes  or  ambiguities  throu^ 
which  the  methodologies  of  recombinant  DMA  can  be  used  for  the  development 
of  biological  weaponry.  He  felt  including  the  Golds tein-Novick  language 
in  the  Guidelines  could  undermine  the  treaty  obligations  of  the  Uhited 
States  and  raise  the  presunption  that  the  use  of  recombinant  DNA  technology 
in  developing  biological  we^x)ns  is  permissible.  Dr.  McKinnq^  called  the 
question.  Dr.  Berns  seconded.  By  a vote  of  nineteen  in  fawr,  one  opposed, 
and  no  detentions,  the  question  was  called. 

The  vote  then  occurred  on  the  amendment  to  the  substitute  as  offered  by 
Dr.  Ahmed.  By  a vote  of  two  in  favor,  seventeen  opposed,  and  one 
abstention,  the  RAC  refused  Dr.  Ahmed's  proposed  amendment. 

Mr.  'niomton  then  called  for  discussion  on  Dr.  Martin's  substitute  motion. 
Dr.  Holmes  said  the  major  difference  between  Dr.  Baltimore's  earlier  motion 
viiich  the  RAC  had  defeated  and  ES:.  Martin's  motion  is  that  Dr.  Baltimore's 
motion  had  involved  insertion  of  text  into  the  Guidelines  and  Dr.  Martin's 
motion  is  a resolution  to  the  Director.  Dr.  Holmes  opposed  Dr.  Martin's 
motion;  he  said  the  language  is  vague  and  a RAC  recemmendation  advisory  to 
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the  E)i rector  is  weaker  than  language  added  to  the  Guidelines.  Mr.  Mitchell 
supported  Ct.  Martin's  proposal.  He  said  the  stateront  reveals  the  ooncem 
of  the  RAC,  is  em  expression  in  the  nature  of  a resolution,  has  impact, 
and  is  consistent  with  the  Biological  Weapons  Convention. 

Mr.  Thornton  then  called  the  vote  on  cr.  Martin's  substitute  motion.  By  a 
vote  of  fourteen  in  favor,  six  apposed,  and  no  abstentions,  the  substitute 
motion  was  adapted  as  the  motion  before  the  committee.  Mr.  Thornton  then 
called  the  vote  on  the  motion,  as  follovc: 

"The  Reconbinant  ENA  Advisory  Comittee  advises  the  Director, 

NIH,  that  the  existing  treaty  of  1972  (Convention  on  the  Pro- 
hibition of  Development,  Production,  and  Stockpiling  of  Bacteri- 
ological (Biological)  and  Tbxin  Weapons  and  on  Their  Destruction] 
includes  the  prohibition  on  the  use  of  recombinant  ENA  methodology 
for  development  of  microbial  or  other  biologic^d  agents,  or  toxins, 
of  types  or  in  quantities  that  have  no  justification  fior  prophy- 
lactic, protective  or  peaceful  purposes." 

By  a vote  of  fifteen  in  favor,  five  apposed,  and  no  abstentions,  the  RAC 
adopted  the  motion. 

Cfr.  Ahmed  requested  that  his  vote  against  the  motion  be  recorded.  He  said 
he  voted  against  Dr.  Martin's  motion  as  he  felt  there  were  problems  with 
it;  nonetheless,  he  felt  it  is  important  to  address  the  issue.  He  sug- 
gested that  RAC  address  the  question  at  future  meetings.  Dr.  Goldstein 
also  requested  that  his  vote  against  the  motion  be  recorded.  He  said  he 
opposed  the  motion  for  the  reasons  stated  by  Dr.  Ahmed  and  also  because 
Dr.  Martin's  motion  does  not  change  the  status  quo. 

Dr.  Nightingale  suggested  that  the  Director  might  have  the  resolution 
printed  as  part  of  the  Guidelines.  Mr.  Thornton  said  any  decision  to 
publish  the  resolution  was  at  the  discretion  of  the  Director. 

Dr.  Goldstein  asked  if  it  was  possible  to  vote  on  Dr.  Holmes'  motion. 

Mr.  Thornton  said  that  proceduradly  a motion  to  reconsider  the  vote  on 
Dr.  Martin's  motion  would  be  in  order  until  the  meeting  is  adjourned.  No 
motion  to  reconsider  was  offered  at  that  time. 


IV.  PROPOSED  REVISICN  OF  APPENDIX  A,  SUBLIST  F 

I3r.  Friednan  introduced  the  proposal  (tab  1069)  from  Dr.  Gary  M.  Dmny  of 
the  New  York  State  College  of  Veterinary  Medicine.  Dr.  EXnny  requested 
that  Streptococcus  agcdactiae  be  added  to  Appendix  A,  Sublist  F.  Dr.  EXnny 
argued  that  S.  a^lactiae  should  be  added  to  this  stblist  as  it  exchanges 
genetic  infonration  with  other  Streptococcus  species  included  in  Sub list  F. 

Dr.  Gottesman  noted  that  the  current  Guidelines  specify  PI  containment  for 
Dr.  EXnny 's  proposed  experiments.  She  said  that  the  data  submitted  by 
I3r.  EXnny  in  support  of  this  request  are  marginal;  there  is  no  evidence  of 
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chronosomal  exchange.  Er.  Friednan  added  that  Dtr.  Dunny's  data  show  only 
that  an  antibiotic  resistance  gene  carried  by  a plasmid  is  expressed  by 
the  recipient  species.  Dr.  Friedman  then  noved  that  Dr.  Dunny's  request 
to  include  S.  agalactiae  in  /^pendix  A,  Sublist  F,  be  denied;  he  suggested 
that  Dr.  Dunny  be  informed  that  PI  conditions  are  indicated  under  the  cur- 
rent Guidelines.  Dr.  Wensirik  seconded  the  motion.  By  a vote  of  twenty 
in  favor,  none  opposed,  and  no  abstentions,  the  motion  to  deny  Dr.  Dtnny's 
request  was  carried. 


V.  PROPOSED  REVISIOJ  OF  THE  GUIDELINES 

Dr.  Nightingale  began  discussion  of  the  modifications  (tabs  1071,  1072, 

1074)  to  the  Guidelines  proposed  by  the  Working  Group  on  Revision  of  the 
Guidelines.  She  recalled  to  the  conmittee  that  the  RAC  at  its  February 
8-9,  1982,  meeting  recommended  that  NIH  accept  a proposed  modification 
of  the  NIH  Guidelines  for  Research  Involving  Recombinant  ENA  Molecules. 

In  recommending  this  modification  to  the  NIH,  the  committee  reconmended 
that  a working  group  be  formed  to  further  simply  and  modify  the  document. 

Ihe  NIH,  following  this  recommendation,  promulgated  the  Revised  Guidelines 
on  /^il  21,  1982.  An  ^ hoc  Working  Group  on  Revision  of  the  Guidelines 
was  formed  and  convened  for  a meeting  on  April  19,  1982,  to  further  modify 
the  document  promulated  on  ^^il  21,  1982.  Dr.  Nightingale  said  the  working 
group  attempted  to  clarify  and  simplify,  vherever  possible,  the  structure 
and  language  of  the  Guidelines,  to  suggest  dianges  appropriate  in  light 
of  available  data,  and  to  recommend  future  activities  in  the  area  of  guide- 
line review  and  revision. 

Dr.  Nightingale  then  indicated  four  major  proposed  modifications  offered  by 
this  working  group.  First,  the  working  group  had  suggested  the  presentation 
of  the  Guidelines  be  rearranged  primarily  by  placing  the  description  of  f^s- 
ical  and  biological  containment  into  appendices.  Second,  the  working  group 
recommended  that  the  RAC  and  NIH  adept  for  the  Guidelines  a revised  version 
of  the  1974  CDC  Classification  of  Etiologic  Agents  on  the  Basis  of  Hazard. 
Ihe  working  group  also  suggested  that  the  RAC  assume  responsibility  for 
regularly  updating  the  listing.  Dr.  Nightingale  explained  that  the  original 
1976  Guidelines  used  the  Classification  of  Etiologic  Agents  on  the  Basis 
of  Hazard,  4th  Edition,  July  1974,  U.S.  Department  of  Health,  Education, 
and  Welfare,  Public  Health  Service,  Center  for  Disease  Control  (CDC),  as 
the  reference  source  for  classification  of  microorganisms  for  the  purposes 
of  the  Guidelines.  At  the  present  time,  the  CDC  and  the  NIH  are  engaged 
in  an  effort  to  revise  this  classification.  The  working  group,  however, 
felt  that  this  revised  version  might  not  serve  the  purposes  of  the  Guide- 
lines as  well  as  the  original  1974  version  as  revised.  Dr.  Nightingale 
said  this  is  the  only  proposal  of  the  working  group  that  received  a letter 
of  conment.  Dr.  Berns  said  he  wished  to  reply  to  an  issue  raised  by 
Dr.  John  Richardson  of  the  CDC  in  a letter  of  June  10,  1982  (tab  1074), 
concerning  the  proposed  revision  of  Appendix  B for  the  purposes  of  the 
NIH  Guidelines.  Dr.  Bems  said  the  proposed  revised  classification  would 
classify  Rabies  street  virus  as  a Class  3 agent  for  all  procedures. 
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Dr.  Richardson  suggested  that  a Class  2 designation  was  adequate.  Dr.  Bems 
said  he  had  discussed  the  issue  with  Dr.  Richardson,  and  they  had  agreed 
that  a Class  3 specification  for  Rabies  street  virus  was  more  appropriate 
for  the  purposes  of  the  NIH  Guidelines;  investigators  following  the  NIH 
Guidelines  would  more  probably  be  using  quantities  of  viruses  greater  than 
the  quantities  needed  for  diagnostic  purposes.  The  CDC  classification 
is  based  on  use  of  diagnostic  quantities. 

Third,  Dr.  Nightingale  said  the  wor)dng  group  had  discussed  at  length  the 
role  and  responsibilities  of  the  IBCs.  They  noted  that  a greater  burden  had 
been  placed  on  the  IBCs  by  the  April  21,  1982,  revision  of  the  Guidelines. 
The  working  group  discuss^  v^ether  RAC  should  collect  information  about 
IBC  functions.  Che  suggestion  was  that  a questionnaire  be  sent  to  all  IBCs. 
Mr.  Mitchell  conmented  that  the  IBCs  have  been  delegated  a great  deal  of 
responsibility,  but  RAC  has  little  data  on  the  actual  functioning  and 
effectiveness  of  the  IBCs.  He  suggested  that  some  mechanism  of  specific 
carmunication  between  RAC  and  the  IBCs  should  be  developed. 

Fourth,  Dr.  Nightingale  noted  that  the  working  group  suggested  an  ongoing 
process  of  review  and  revision  of  the  Guidelines;  such  a process  should 
occur  with  some  regular  periodicity,  perhaps  once  a year. 

Mr.  Thornton  suggested  that  RAC  proceed  through  the  proposed  revisions 
of  the  Guidelines  section  by  section;  amendments  could  then  be  offered 
in  an  orderly  fashion.  He  requested  a formal  motion  to  adopt  the  pro- 
posed revised  Guidelines  as  they  appeared  in  the  Federal  Register  of 
May  26,  1982  (tab  1072).  Dr.  Ahmed  so  moved,  and  Dr.  Berns  seconded  the 
motion.  Dr.  Mason  offered  an  amendment  to  coiimend  the  working  group  for 
its  outstanding  efforts  in  generating  the  proposed  document.  Dr.  Ahmed 
accepted  the  amendment  as  did  Dr.  Bems. 

Beginning  with  Section  I of  the  Guidelines,  Dr.  Baltimore  questioned 
the  words  "potentiadly  harmful  polynucleotide"  in  the  second  paragraph 
of  Section  I-B,  Definition  of  Recombinant  DNA  Molecules.  He  asked  how 
synthetic  DNA  segments  could  yield  "potentially  harmful  polynucleotides" 
other  than  being  translated  to  "potentially  harmful  polypeptides". 

Dr.  Wensink  suggested  it  might  be  a transposable  element.  It  was  agreed 
to  leave  the  language  as  proposed. 

Dr.  Bcdtimore  said  tJiat  a "pharmacologically  active  agent"  is  equated  with 
a toxin  in  Section  I-B.  He  questioned  that  language.  It  was  pointed  out 
that  the  text  says  "e.g.,  a toxin  or  a pharmacologically  active  agent" 
and  does  not  necessarily  equate  the  two.  Also,  the  text  is  identical  with 
that  in  the  current  April  21,  1982,  version  of  the  Guidelines.  Dr.  Bems 
said  the  working  group  determined  that  proposals  to  clone  genes  for  certain 
biologicedly  active  polypeptides  should  be  carefully  evaluated,  as  were 
proposals  involving  toxins.  The  language  of  Section  III-A-1  and  ^pendix 
F have  been  modified  to  reflect  this  intent.  Dr.  Berns  said  these  sections 
specify  the  LDSOs  that  define  " biolog icedly  active  polypeptides."  It  was 
agreed  to  leave  the  language  as  proposed. 
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Dr.  Nightingale  then  reviewed  the  proposed  changes  in  Secticai  III.  She 
noted  that  a "caution"  had  been  added  to  Section  III-B-3.  That  caution 
is  as  follows: 

"CAOTIca^;  Special  care  should  be  used  in  the  evaluation 
of  containment  levels  for  experiments  which  are  likely 
to  either  enhance  the  pathogenicity  (e.g.,  insertion  of 
a host  oncogene)  or  to  extend  the  host  range  (e.g., 
introduction  of  ncvel  control  elements)  of  viral  vectors 
under  conditions  which  permit  a productive  infection. 

In  such  cases,  serious  consideration  should  be  given  to 
raising  physical  containment  by  at  least  one  level." 

Dr.  Nightingale  said  this  is  one  instance  where  new  information  suggested 
that  a caution  be  added.  Dr.  Ahmed  asked  to  \^om  the  caution  was  addressed. 
Dr.  Bems  relied  that  the  caution  is  addressed  primarily  to  the  IBC. 

Dr.  Ahmed  asked  if  the  phrase  "consideration  by  the  IBC"  should  be  added. 

He  felt  the  caution  as  proposed  speared  parenthetical;  the  IBC  should  be 
cited  more  explicitly.  Dr.  Bems  did  not  accept  Er.  Ahmed's  suggestion  as 
he  felt  responsibility  should  be  incumbent  on  both  the  investigator  and 
the  IBC.  Dr.  Ahmed  withdrew  the  proposal. 

Dr.  Nightingale  asked  if  Er.  Ahmed,  as  the  maker  of  the  motion,  would 
agree  to  strike  the  work  "viral"  in  Section  III-B-2-a.  The  language 
reads  in  part; 

"Recon±»inant  ENA  experiments  in  which  ENA  from  Class  4 agents 
is  transferred  into  nonpathogenic  prokaryotes  or  lower  eukaryotes 
can  be  performed  at  P2  containment  after  demonstration  that  only  a 
totally  and  irreversibly  defective  fraction  of  the  agent's  viral 
genone  is  present  in  a given  recombinant." 

Er.  Berns  explained  that  currently  all  Class  4 agents  classified  in 
Appendix  B are  viruses,  lhat  situation  might,  however,  change  in  the 
future,  and  deleting  the  word  "viral"  in  Secticai  III-B-2-a  would  provide 
greater  flexibility.  Dr.  Ahmed  agreed  to  delete  the  word  "viral." 

Dr.  Gottesman  noted  that  language  from  Sections  III-B-2-a  and  III-B-2-b  of 
the  ;^ril  21,  1982,  Guidelines  had  been  combined  by  the  workir^  group  into 
a new  Section  III-B-2-a.  In  so  doing,  the  working  group  had  moved  experi- 
ments involving  a totally  and  irreversibly  defective  fraction  of  Class  4 
agents  into  Section  III-B-2-a  and  delegated  authority  to  the  IBC  to  lower 
containment  on  experiments  involving  these  agents. 

Er.  Nightingale  mentioned  the  inadvertent  omission  in  Secticxi  III-B-4-ia  of 
language  dealing  with  IBEA  permits  for  working  with  Class  5 agents  and  sug- 
gested suitable  language  be  inserted  analogous  to  that  found  at  the  end  of 
Section  III-B-2-b.  Mr.  Thornton  asked  if  Er.  Ahmed  would  agree  to  insertion 
of  such  language  in  Secticxi  III-B-4-a.  Er.  Ahmed  agreed  as  did  Er.  Bems. 
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Dr.  Nightingale  then  referred  to  Section  III-C,  Experiments  that  Require 
IBC  Notice  Simultaneously  with  Initiation  of  Experiments,  llie  first  ser>- 
tence  of  this  section  re^s  as  follows: 

"Experiments  not  included  in  Section  III-A,  III-B,  III-D, 
and  subsections  of  these  sections  are  to  be  considered  in 
Section  III-C." 

She  said  the  working  group  was  concerned  with  the  language  of  this  section. 
They  noted  that  non-exempt  experiments  which  might  merit  more  stringent 
review  by  RAC  or  by  the  IBC  prior  to  initiation  of  the  experiment  might 
not  be  adequately  described  in  Sections  III-A  and  III-B  and,  thus,  would 
automatically  fall  into  Section  III-C.  Ct.  Nightingale  suggested  that 
a reference  be  added  at  the  end  of  the  first  paragraph  of  Section  III-C 
drawing  the  reader's  attention  to  the  first  paragraphs  of  Section 
IV-A,  whicSi  emphasizes  the  responsibility  of  the  institution  and  those 
associated  with  it.  Dr.  Nightingale  said  the  clause  emphasizing 
institutional  responsibility  in  Section  IV-A  ought  to  read: 

"Therefore,  it  is  the  responsibility  of  the  Institution  and 
those  associated  with  it  to  adhere  to  the  intent  of  the 
Guidelines  as  well  as  to  their  specifics." 

The  RAC  agreed  that  the  word  "intent"  should  be  substituted  for  the  word 
"purpose"  vhich  was  used  in  the  version  proposed  by  the  working  group. 

Dr.  Ahmed  agreed  to  add  a reference  to  Section  IV-A  in  Section  III-C  and 
to  substitute  the  word  "intent"  for  the  word  "purpose"  in  the  language  of 
Section  IV-A.  Dr.  Bems  agreed. 

Dr.  Baltimore  questioned  why  lo^risk  oncogenic  viruses  had  been  classified 
in  proposed  Appendix  B as  Class  2 agents.  He  said  most  are  not  huiran  patho- 
gens at  £dl,  and  nany  are  innocuous.  He  felt  that  classifying  low-risk 
oncogenic  viruses  as  Class  1 agents  and  moderate-risk  oncogenic  viruses 
as  Class  2 agents  would  be  more  reasonable.  Dr.  Bems  did  not  agree 
canpletely;  he  felt  some  of  the  moderate-risk  oncogenic  viruses,  such  as 
Herpesvirus  saimiri  or  EB  virus,  should  be  classified  as  Class  3 agents. 

Dr.  Baltimore  agreed  that  Herpesvirus  saimiri  might  be  classified  as  a 
Class  3 agent  but  felt  Rous  sarcona  virus  should  be  classified  as  Class  1. 
Dr.  Bems  agreed  that  the  list  warranted  closer  looking  at,  but  he  did  not 
feel  that  this  RAC  meeting  was  the  appropriate  time  for  such  a virus  by 
virus  review.  Dr.  McKinney  pointed  out  that  P2  provides  the  investigator 
with  physical  protection  that  is  desirable  and  necessary  for  working  with 
these  agents.  He  suggested  low-risk  oncogenic  viruses  should  be  used 
under  Class  2 containment  conditions.  Dr.  Bciltimore  noted  that  in  the 
current  Guidelines  a listing  is  given  in  Appendix  B of  low-risk  and 
moderate-risk  oncogenic  viruses,  but  no  containment  relative  to  the  Guide- 
lines is  specified.  The  proposed  revised  Guidelines  include  the  state- 
ments that  lew-risk  oncogenic  viruses  "should  be  treated  as  Class  2 agents" 
and  moderate-risk  oncogenic  viruses  "should  be  treated  as  Class  3 agents." 
Therefore,  this  involves  an  increased  stringency  of  the  proposed  revised 
Guidelines  for  these  agents. 
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Dr.  Brill  questioned  the  inclusion  of  all  Klebsiella  strains  as  Class  2 
agents  in  ^pendix  B.  He  said  Klebsiella  species  are  ubiquitous.  Dr.  Berns 
pointed  out  that  Klebsiella  was  classified  as  Class  2 in  the  original  1974 
edition  of  the  Classification  of  Etiologic  Agents;  the  workir^  group  had 
not  changed  its  classification.  Dr.  Holines  said  he  could  suggest  several 
nodifications  to  ^pendix  B:  he  agreed  with  Dr.  Richardson  that  Schistosoma 

mansoni  should  be  Class  2;  the  Psittacosis-Omithosis-Traciioma  group  needs 
to  be  revised;  consideration  shDuld  be  given  to  grouping  Mycobacterium 
leprae  with  Myccteacterium  tuberculosis.  Mr.  Thornton  suggested  that  a 
working  group  review  the  /^pendix  B list  and  r^xDrt  to  the  RAC  at  its  next 
meeting.  The  committee  agreed. 

Dr.  Nightingale  reviewed  the  proposed  changes  in  Section  IV,  Roles  and 
Responsibilities.  These  modifications  include: 

(1)  in  Section  IV-B-2,  language  was  inserted  to  the  effect 
that  the  IBC's  "responsibilities  need  not  be  restricted 
to  reccmbinant  ENA," 

(2)  in  Section  IV-B-2-a,  the  requirement  was  deleted  that  20 
percent  of  the  IBC  membership  not  be  affiliated  with  the 
institution  (although  the  requirement  was  retained  that 
at  least  twc  IBC  members  not  be  affiliated  with  the 
institution),  and 

(3)  in  Section  IV-B-2-b,  language  reccmmend ing  that  "at  least 
one  member  be  a nondoctoral  person  from  a laboratory  tech- 
nical staff"  was  modified  to  read  "at  least  one  member  be 
fron  the  laboratory  technical  staff." 

Dr.  Bems  commented  on  the  proposal  to  delete  the  word  "nondoctoral".  He 
said  some  members  of  the  working  group  felt  a "nondoctoral"  technician 
with  actual  "hands-on"  experience  was  most  appropriate  for  this  "slot" 
on  the  IBC. 

Other  members  felt  that  anyone  who  had  "hands  on"  experience  and  vho  was 
not  a principal  investigator  (including  technician,  research  associate,  or 
post-doctoral  fellow)  was  an  apprcpriate  representative  of  the  laboratory 
technical  staff.  Following  much  discussion,  the  term  "nondoctoral"  had 
been  deleted  from  the  proposed  revised  Guidelines  by  the  working  group. 

Dr.  Ahmed  questioned  why  the  requirement  was  deleted  that  20  percent  of  the 
IBC  membership  be  non-af filiated  with  the  Institution.  Dr.  Berns  offered 
the  example  of  an  IBC  just  fulfilling  the  20  percent  specification,  but 
wishing  to  add  an  additional  specialist  affiliated  v/ith  the  university. 

When  this  specialist  was  appointed,  non-af filiated  representation  would  fall 
below  20  percent,  and  the  university  would  have  to  ^point  another  non- 
af  filiated  member.  Dr.  Berns  said  the  working  group  felt  the  percentage 

of  non-af  filiated  members  was  not  critical  as  long  as  two  non-af  filiated 
members  were  present  on  the  IBC.  Dr.  Ahmed  pointed  out  that  on  an  IBC 
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ccmposed  of  20  nenbers,  with  two  non-af filiated  members,  non-af filiated 
representation  would  be  10  percent  or  half  of  the  non-af  filiated  com- 
position mandated  under  the  current  Guidelines.  He  said  the  failure  to 
maintain  this  requiresnent  troubled  him,  Cr.  Mason  pointed  out  that  a 
f ive-membered  IBC  would  have  at  least  40  percent  of  its  membership  non- 
affiliated.  Cr.  McKinney  said  he  believed  that  the  institution,  v*iich 
appoints  members  to  the  IBC,  will  respond  to  the  intent  of  the  Guidelines 
and  appoint  IBCs  of  an  appropriate  ccmpoeition. 

Moving  to  the  next  section.  Dr.  Nightingale  called  the  attention  of  the 
RAC  to  Section  rv-B-2-f.  Section  IV-B-2-f  reads: 

"Institutions  are  encouraged  to  open  IBC  meetings  to  the  public, 
whenever  possible,  consistent  with  protection  of  privacy  and 
proprietary  interests." 

Dr.  Nightingale  said  no  modifications  were  suggested  for  this  section  but 
noted  that  one  member  of  the  working  group,  Ms.  King,  felt  the  issue  of 
open  meetings  should  be  evaluated  at  some  point  in  the  future  and  that 
open  meetings  probably  should  eventually  be  required. 

Dr.  Nightingale  fin^dly  noted  the  addition  of  proposed  language  to  Section 
rv-D-4.  The  proposed  language  reads: 

"Note:  Other  Federal  agencies  v4iich  have  adopted  the  NIH 

Guidelines  may  have  the  authority  to  terminate  funding  to 
their  grantees  should  these  grantees  not  conply  with  the  NIH 
Guidelines." 

She  felt  this  statement  is  not  sufficient  and  that  the  section  should 
be  expanded  to  include  a description  of  the  Federal  Interagency  Advisory 
Committee  on  Recombinant  CNA  Research  and  of  its  membership.  Dr,  Goldstein 
felt  that  some  description  of  the  Interagency  Comnittee  would  be  desirable. 

In  particular,  a stataw?nt  that  its  members  have  agreed  to  abide  by  the 
NIH  Guidelines  should  be  included.  Dr.  Gottesman  suggested  that  an  Appendix, 
describing  the  Interagency  Committee,  its  agency  members,  and  a statement 
that  these  agencies  have  agreed  to  abide  by  the  Guidelines,  be  added 
to  the  Guidelines.  References  would  be  made  to  this  new  Appendix  at 
(1)  Section  IV-C-l-a-{4)  which  describes  the  Director's  responsibility 
for  maintaining  this  committee,  and  (2)  mder  Section  IV-D-4  in  place  of 
the  "Note".  Cr.  Ahmed  suggested  the  proposed  Appendix  should  also  describe 
how  the  Interagency  Committee  was  formed,  who  it  reports  to,  and  what 
responsibilities  member  agencies  have  assumed  with  respect  to  the  NIH 
Guidelines.  Dr.  Ahmed  agreed  to  accept  this  amendment,  as  did  Dr.  Bems, 

Dr.  Goldstein  said  he  still  had  concerns  on  the  potential  use  of  recom- 
binant DNA  technology  for  biological  warfare.  He  noted  that  the  Department 
of  Defense  (DOD)  is  a member  of  the  Interagency  Committee.  He  said  that 
earlier  in  the  meeting  RAC  heard  of  classified  research  conducted  by  DOD, 
However,  several  questions  on  this  research  had  not  been  answered  to 
Dr.  Goldstein's  satisfaction  by  the  DOD  representative.  Dr.  McCullough 
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said  t±iat  rnany  DOD  biomedical  research  projects  are  unclassified,  but  there 
are  projects  in  defensive  biological  warfare  techniques  and  processes  that 
are  classified.  These  projects  might  include  aerosol  detection  devices, 
antibody  identification  devices,  or  air  sampling  processes.  These  are 
not  weapons. 

Dr.  Goldstein  asked  if  the  motion  made  earlier  in  the  meeting  concerning  the 
use  of  recombinant  EflSIA  technology  for  biological  warfare  might  be  recon- 
sidered. Dr.  Ahmed  seconded.  By  a vote  of  five  in  favor,  thirteen  opposed, 
and  no  abstentions  the  RAC  refused  to  reconsider  the  earlier  motion. 

Mr.  Thornton  called  the  attention  of  the  RAC  to  Part  D of  tab  1072  which 
includes  certain  sections  of  the  current  Guidelines  which  the  working  group 
suggested  deleting  but  which  NIH  staff  felt  should  be  retained.  He  said 
the  version  which  Er.  Ahmed  had  moved  includes  these  sections.  If  any 
member  does  not  approve  of  the  retention  of  any  section,  a specific  motion 
to  delete  should  be  made.  The  sections  to  be  retained  are;  (1)  Section 
I-D-5  of  Section  I-D,  General  Definitions,  which  defines  "Director,  NIH," 

(2)  Section  IV-B-5-b  and  its  subsections  of  IV-B-5,  Principal  Investigator, 
which  deals  with  submissions  by  the  principal  investigator  to  the  NIH,  (3) 
Section  IV-C-l-b-(l)-(a)  and  Section  IV-C-l-b-(l)-(b)  of  Section  IV-C-1-^, 
Specific  Responsibilities  of  the  Director,  and  (4)  Section  IV-C-l-b-{2) 
and  its  subsections  which  detail  certain  lesser  actions  which  are  the 
responsibility  of  the  Director.  No  motion  to  delete  any  of  these 
sections  was  made. 

Dr.  Brill  returned  to  the  issi£  of  the  classification  of  Klebsiella  as  a 
Class  2 agent  in  /^pendix  B.  He  suggested  that  the  language  in  Appendix  B 
which  reads  "Klebsiella  - all  species  and  all  serotypes"  be  modified  to 
read  "Klebsiella  - all  strains  known  to  originate  from  human  and  animal 
sources."  Dr.  Gottesman  asked  what  an  investigator  would  assume  if  he 
did  not  know  the  source  of  a strain.  Dr.  Brill  replied  that  an  investi- 
gator would  assume  that  particular  Klebsiella  strain  was  a Class  1 agent. 

Dr.  Gottesman  pointed  out  that  no  new  restrictions  were  being  imposed  on 
investigators  working  with  Klebsiella  by  the  proposed  revised  Guidelines. 

She  questioned  the  appropriateness  of  modifying  this  language  at  this 
RAC  meeting  without  data  sufficient  to  formulate  a reasonable  motion. 

She  felt  a working  group  could  examine  the  issue  in  greater  detail. 

Dr.  Ahmed  agreed  the  issue  should  be  referred  to  a working  group;  he 
felt  insufficient  information  was  available  at  the  monent.  Dr.  McKinney 
said  the  Classification  of  Etiologic  Agents  states  that  "human  etio logic 
agents"  have  been  classified.  Presumably,  those  strains  of  Klebsiella 
classified  in  proposed  ^pendix  B are  only  the  human  pathogens.  Dr.  Tolin 
pointed  out  that  Klebsiella  appears  in  Sublist  A of  ^pendix  A and,  there- 
fore, many  experiments  involving  Klebsiella  will  be  totally  exempt  from 
the  Guidelines. 
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Dr.  Holn^es  suggested  that  the  RAC  might  follow  either  of  two  options;  (1) 
recoimend  Appendix  B as  proposed  by  the  working  group,  or  (2)  retain  ^^pendix 
B as  it  appears  in  the  current  Guidelines.  He  said  he  would  suggest,  as 
an  amendment,  that  RAC  retain  Appendix  B as  it  currently  appears  in  the 
Guidelines.  Dr.  Bems  disagreed;  he  said  few  substantive  chcinges  had  been 
made  in  proposed  Appendix  B,  and  he  would  not  accept  Dr.  Holmes'  amendment. 
Er.  Holmes  withdrew  his  amendment. 

Mr.  'Ihomton  called  the  question  on  Dr.  Ahned's  motion  to  recommend  the 
proposed  revised  Guidelines,  as  amended.  By  a vote  of  eighteen  in  favor, 
none  opposed,  and  no  abstentions,  the  motion  was  accepted. 

Dr.  Nightingale  moved  that,  as  suggested  by  the  Working  Group  on  Revision 
of  the  Guidelines,  a RAC  Working  Group  be  appointed  to  periodically  review 
the  Guidelines.  By  a vote  of  eighteen  in  favor,  none  opposed,  and  no 
abstentions,  the  motion  was  accepted. 

Dr.  Gottesnan  said  that  one  issue  discussed  by  the  Working  Group  on  Revision 
of  the  Guidelines  was  IBC  fmctioning  under  the  revised  Guidelines.  She 
suggested  that  a letter  might  be  sent  to  the  IBCs  covering  the  following 
issues:  are  the  EBCs  experiencing  problems  with  the  revised  Guidelines, 

do  the  IBCs  disagree  with  RAC  in  terms  of  contairment,  are  the  Guidelines 
too  stringent  or  too  rel^u(ed,  does  the  IBC  spend  inappropriate  amotxits  of 
time  on  any  problem,  how  frequently  do  the  conmittees  meet,  and  does  the 
coimittee  fill  other  fijictions  for  the  university,  e.g.,  is  the  ooimittee  a 
generad.  biosafety  committee?  If  the  committee  is  not  a general  biosafety 
cormittee,  why  not? 

Dr.  Gottesman  said  the  effort  would  obviously  be  volmtary  and  the  responses, 
therefore,  would  probably  be  somev^t  biased;  but  the  survey  will  at  the 
miniman  raise  issues  for  discussion. 


VI.  FVRJRE  MEETING  DATES 


Dr.  Gartland  said  the  next  meeting  was  scheduled  for  October  25,  1982.  He 
assumed  it  would  be  a one  day  meeting. 


VII.  PRESE27TATICN  OF  CERTIFICATES  OF  SERVICE  AND  ADJOURNMEyT 

Mr.  Ihomton  said  that  the  Joie  28,  1982,  meeting  would  be  the  last 
meeting  for  six  RAC  members  as  their  terms  of  service  would  expire  on  June 
30.  The  retiring  members  are  Drs.  Ahmed,  Goldstein,  Baltimore,  Pinon,  and 
Ms.  King.  Mr.  Thomton  said  this  meeting  also  was  the  last  session  of  his 
term.  He  expressed  his  deep  sense  of  friendship  with  mny  members  of  the 
Recombinant  DNA  Advisory  Committee.  He  said  he  had  learned  much  frcm  the 
members  of  the  cammittee.  He  expressed  his  thanks  to  the  NIH  staff  for  the 
inv2duable  si^iport  they  had  given.  He  adso  thanked  Dr.  Jim  McCullough  of 
the  Congressional  Research  Service  for  his  assistance  over  many  jears. 
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Certificates  of  service  were  then  awarded  to  the  retiring  roenbers.  The 
meeting  was  adjourned  at  4:40  p.m.  on  June  28,  1982. 


Respectively  submitted. 


R^jporteur 


Executive  Secretary 


I her^y  certify  that,  to  the  best  of  my 
knowledge,  the  foregoing  Minutes  and 
Attachments  are  accurate  and  conplete. 
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CEPARIMEOT  CF  HEALTH  AND  F01AN  SERVICES 
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RBCCMBINANT  DWV  ADVISORY  CCMMITTEE 
IARGE-SCA[£  REVIEW  WORKING  (3«XJP 

MINUTES  OF  MEETING 

JUNE  29,  1982 


The  Large-Scale  Review  Working  Qroup  was  convened  for  its  fourth  meeting  at 
9:00  a.m.  on  JUne  29,  1982,  in  Building  1,  Wilson  Hall,  at  the  National 
Institutes  of  Health,  9000  Rx9cville  Pike,  Bethesda,  Maryland  20205. 

Ers.  Kenneth  Bems  ^md  Robert  McKinney  were  co-chairmen. 
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Chabi  C.  Kalita,  Frederick  Cancer  Research  Facility;  Ihilip  landrigan. 
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Er.  Berns,  co-chairman,  called  the  fourth  meeting  of  the  Large-Scale  Review 
Working  Group  to  order  at  9:00  a.m.  on  June  29,  1982.  Dr.  Bems  said  he  and 
his  co-chairman,  Cr.  McKinney,  had  reviewed  the  minutes  of  the  February  9, 

1982  meeting.  They  had  found  the  minutes  to  be  complete  and  accurate. 

Dr.  Mason  moved  ^proval  of  the  minutes  of  the  third  meeting  of  the  working 
group.  The  minutes  were  approved  by  a voice  vote. 

Medical  Surveillance  of  Biotechnology  Workers 

Dr.  Bems  then  introduced  Dr.  Landrigan  of  the  National  Institute  for 
Occupational  Safety  and  Health  (NIOSH).  Dr.  Landrigan  had  presented  to  the 
working  group,  at  the  February  9,  1982  meetirg,  the  document  "Medical 
Surveillance  of  Biotechnology  Workers:  Report  of  the  CDC/^IOSH,  Ad  Hoc  Working 
Group  on  Medical  Surveillance  for  Industrial  ^^lications  of  Biotechnology." 

Dr.  landrigan  reviewed  the  history  of  the  report.  He  said  the  CDC/NIOSH 
(Centers  for  Disease  Control/National  Institute  for  Occupational  Safety  and 
Health)  working  group  had  been  asked  to  consider  the  strengths,  limitations 
and  nature  of  ar^  medical  surveillance  program  that  might  be  develcped  for  the 
medical  ncxiitorirg  of  industrial  workers  engaged  in  industrial  applications  of 
reconbinant  ENA  technologies.  Dr.  Landrigan  said  that  as  the  CDC/NIOSH  working 
group  considered  the  issues,  it  became  evident  that  medical  surveillance  had 
to  be  viewed  as  one  of  several  layers  of  protection  for  industrial  workers. 

Ihe  principal  protection  for  industrial  workers  is  provided  by  strict  physical 
containment  of  the  processes.  Almost  as  important  as  strict  physical 
containment  is  the  development  of  good  work  practices,  the  development  of 
worker  training  programs,  and  to  the  extent  possible,  the  use  of  biologically 
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atteniiated  organisms.  After  these  protections  are  in  plcK^e,  the  role  of  mediced 
surveillance  can  be  considered. 

ft:.  Landrigan  said  medic<d  surveillance  perfonns  several  functions.  First,  it 
serves  as  a check  on  the  adequacy  of  other  protection.  Secondly,  it  is  a 
defense  against  the  unexpected;  if  unanticipated  illness  should  occur,  it 
facilitates  the  early  detection  and  control  of  such  illness. 

Dr.  Landrigan  said  the  CDC/NI06H  vrorking  group  report  discusses  in  sone  detail 
the  specific  hazards  medical  surveillance  might  be  directed  against.  These 
hazards  may  be  classified  in  three  categories.  The  first  are  microbied  hazards; 
the  hazards  posed  by  colonization  of  the  wrker  by  recombinant  D^A  organisms. 

The  CDC/NIC6H  working  group  concluded  that  the  likelihood  of  such  an  event  is 
quite  snail,  given  that  most  organisms  currently  used  are  attenuated  and  that 
risk  assessment  information  suggests  an  extremely  snedl  possibility  of  colon- 
ization by  these  organisms.  The  report  cautions,  however,  that  these  assunptions 
should  be  reevaluated  if  more  robust  otgauiisns  are  employed  in  industrial 
processes.  The  second  class  of  potential  hazard  is  exposure  to  biologic^d 
products.  Here,  the  CDC/NIOSH  working  group  concluded,  real  risks  exist.  Risks 
frcm  exposure  to  these  products  are  probably  not  significantly  different  fron 
exposure  risks  elsevhere  in  the  phamaceuticad  industry.  Adverse  affec±s  and 
illnesses  are  observed  in  pharmaceuticad  manufacture  workers  exposed  to  bio- 
Icagicadly  active  prcaducts.  As  examples  Dr.  Landrigam  mentioned  the  cxxur ranee 
of  gyneexmastia  in  persons  in\rolved  in  the  producticsn  of  oral  cxxitraceptives, 
frequent  nose  bleeds  in  workers  using  ferrous  sulfate,  toxic  hepatitis  in 
people  working  with  isoprcapanol  and  carbon  tetrachloride,  and  naisal  polyps  in 
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people  involved  in  the  producticxi  of  menthol  cold  remedies.  It  is  very  clear 
that  product  exposure  hazards  exist  in  the  pharmaceutical  industry  and  that 
very  strict  containment  of  biologically  active  products  has  to  be  achieved  at 
every  stage  of  production.  The  third  category  of  hazard  is  exposure  to  reagents 
used  in  the  extraction  and  purification  of  the  products.  These  hazards  are 
not  qualitatively  or  quantitatively  different  from  hazards  encountered  in 
other  sectors  of  the  pharmaceutical  or  biotechnology  industries. 

Dr.  Landrigan  said  the  CDC/NICSH  report  then  outlines  the  components  of  a medi- 
cal surveillance  program  for  workers  in  biotechnology  industries:  (1)  pre- 
employment examinations,  v*iich  include  collection  of  baseline  serum  samples, 

(2)  periodic  follcw-up  examinations,  (3)  provision  for  active  fbllow-up  of  any 
illness  vhich  causes  inexplained  absences  from  work  of  48  hours  duration,  and 
(4)  conduct  of  epidemiological  or  other  long  term  follow-up  studies. 

Dr.  Landrigan  said  the  report  concludes  with  a statement  on  the  limitations  of 
medical  surveillance:  the  likelihood  is  small  that  medical  surveillance  will 

detect  any  unexpected  disease.  Hopiefully,  that  disease  will  not  occur  at  all; 
strict  containment  and  good  work  practices  should  prevent  its  occurrence.  The 
r^»rt  argues,  however,  that  uncertainty,  both  social  and  medical,  as  to  the 
unknown  hazards  of  this  new  industry  are  sufficient  to  justify  the  develc^xient 
of  medical  surveillance  programs. 

Dr.  Landrigan  said  the  CDC/NIOSH  r^xort  had  been  revised  following  the  February 
9,  1981  discussion  of  the  document  by  the  large  Scale  Review  Working  Group,  and 
suggestions  offered  by  the  working  group  were  incorpxorated  in  the  document. 

Dr.  Landrigan  said  the  scope  of  the  report  has  been  broadened  beyond  recombinant 
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DK^  technolc3gy;  now  the  report  addresses  medical  surveillance  in  the  biotech- 
nology industry.  He  said  the  heart  of  the  report  and  the  specific  reconmenda- 
tions  are  essentiedly  mchangedr  although  some  alterations  have  been  made  to 
reflect  specific  conments  and  criticisms.  Dr.  Landrigan  cedled  the  committee's 
attention  to  the  revised  document  (Attachment  I). 

Dr.  Mason  noted  that  the  CDC/NIQ6H  report  classified  antibiotics  as  reagent 
hazards;  he  asked  how  antibiotics  would  be  used  as  reagents.  Dr.  Landrigan 
said  antibiotics  are  used  to  control  the  gro%i^h  of  the  organisms  in  the 
fermentation  vessels.  He  said  antibiotics  sucii  as  ampicillin  can  cause 
gastrointestinal  distress. 

Dr.  Bems  asked  Cr.  landrigan  to  explain  epidemiologic^LI  studies.  Dr.  Landrigan 
replied  that  epidemiological  studies  of  industrial  workers  usually  are  a tri- 
partite effort  by  gwernnent,  the  industry  and  unions.  In  this  instance,  the 
industry  bears  initial  primary  responsibility.  That  responsibility  would  entail 
naintaining  basic  records,  such  as  personnel  records  2uid  records  of  specific 
exposures. 

Dr.  Bems,  noting  that  Ek.  Miller  had  criticized  the  first  draift  of  the  CDC/NIOSH 
report,  asked  Ct.  Miller  if  he  had  any  conronts  on  this  version.  Cr.  Miller 
said  he  found  this  version  more  acceptable  than  the  first  draft,  but  expressed 
a fundamented  disagreement  with  the  report's  conclusions.  He  felt  that  the 
indiscriminate  application  of  medical  surveillance  to  the  biotechnology  indus- 
try is  mlitely  to  be  cost  effective,  and  will  be  debilitating  to  industry. 

Dc,  Bems  questioned  v^ether  a pre-employment  physical  is  standard  practice  in 
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industry.  Dr.  Johnscxi  of  Eli  Lilly  and  Conpar^  said  that  at  Eli  Lilly  pce- 
anployment  physicals  are  cannon  practice.  Ihey  are  available  to  all  employees 
but  mandatory  for  many;  pre-employment  £^ysicals  are  nandatory  for  workers 
in  production  and  research.  Dr.  Johnson  said  Eli  Lilly  viewed  recombinant  ENA 
technology  as  no  different  than  other  fermentation  technologies;  Eli  Lilly 
therefore  employs  standard  practice  in  medical  surveillance.  Dr.  Fildes, 
vice-president  of  the  Industrial  Biotechnology  Asscx:iation  (IBA),  said  IBA 
member  canpanies  have  implemented  a number  of  medical  surveillance  prograns. 

Dr.  Iblin  stated  her  view  that  recombinant  DNA  technology  should  not  be  singled 
out  for  special  medical  surveillance  programs. 

Dr.  Henry  of  the  Health  Industry  Manufacturer's  Association  (HIMA)  asked 
permission  to  cxmment.  He  said  HIMA  is  a trade  association  representing  266 
medical  device  and  diagnostic  product  manufacturers.  HIMA  member  compenies 
will  undcxhtedly  atplcy  recembinant  ENA  technology  at  s:xte  time.  HIMA  believes 
that  while  the  CDC/NIOSH  report  has  thou^tfully  considered  the  majority  of 
pertinent  issues,  it  does  not  arrive  at  a proper  conclusion.  HIMA  believes 
that  the  report  recommends  medic:al  surveillance  cxi  the  basis  of  two  weak  argu- 
ments; (1)  that  medical  surveillance  affords  a means  for  assessing  the  effec- 
tiveness of  physical  and  biological  containment,  and  (2)  medical  surveillance 
provides  for  early  detec:tion  of  inanticipated  illness.  Er.  Henry  said  these 
arguments  are  valid  only  if  the  prcjcesses  involve  organisms  which  produce  some 
known  disease.  As  the  health  hazards  of  exposure  to  altered  microorganisms 
appear  to  be  minimal,  these  arguments  would  not  ^ply  to  the  vast  majority  of 
recxmbinant  ENA  applications.  By  the  time  a recombinant  ENA  containing  micro- 
organism is  used  in  large-scale  production,  it  is  a well  characterized  entity. 


[492] 


7 


In  addition,  industriad  af^lications  of  reccnibinant  organistns  generally 
involve  routine  fermentations.  Fermentation  is  not  a new  industry  and  nost 
of  the  problem  areas  are  know:.  Cr.  Henry  said  HIMA  has  several  questions 
about  the  proposed  medical  surveillamce  program:  V*k>  will  pay  for  the  ©cams 
and  serum  storage?  How  frequently  should  examinations  occur?  If  surveyed 
groups  will  be  snail,  how  can  long  term  epidemiolog iced  studies  even  be 
contemplated?  Cr.  Landrigan  replied  that  the  specifics  of  the  OK/NIOSH 
reconrendation,  physiced  examination,  iraintenance  of  serum  samples,  and 
retention  of  records,  are  innocuous.  He  thought  reputable  firms  in  the  field 
currently  follow  these  procedures  and  a few  more  ^ls  well:  the  bigger  the  conpany 

^lnd  the  more  sophisticated  the  technology  the  more  li)cely  medical  surveillance 
programs  are  ectcint. 

Dr.  Mason  said  industrial  health  problems  should  be  detected  at  the  earliest 
possible  mcment.  lb  that  end,  comunication  between  industry,  labor  and  go\«m- 
raent  is  necessary.  Cr.  Johnson  said  that  industry  has  a responsibility  tx>  its 
enployees,  and  he  thou^t  industry  by  auid  large  met  that  responsibility. 

Industry  has  liability  considerations  vfiich  are  a motivation  to  be  very  careful. 
He  felt  that  although  worker  health  is  a serious  issue,  it  is  already  reasonably 
well  handled  by  the  industry. 

Dr.  McKinney  said  medical  surveillance  is  one  method  of  assessing  the  effective- 
ness of  containment.  He  said  that  in  early  stages  of  industriad  development 
the  methodology  bo  assess  whether  infection  or  disease  have  occurred  is  not 
necessarily  available.  The  means  bo  assess  the  consequence  of  exposir^  to  the 
technology  roust  be  considered  and  developed,  and  thus  the  necessity  for  mediccd 
surveillance  programs  roust  be  evaliated. 


[493] 


8 


Er.  Berhs  reminded  the  working  group  that  RAC  had  charged  the  group  with  exam- 
ining the  potential  utility  and  benefits  of  medical  surveillance.  In  response 
to  that  mandate  a report  on  medical  surveillance  has  been  generated  and  it  would 
be  ^propriate  for  the  working  group  to  send  that  report  to  the  RAC.  Dr.  Bems 
suggested  that  written  comments  to  RAC  concerning  the  report  would  be  appropriate. 
Dr.  Miller  felt  the  CDC/NIOSH  report  would  be  more  appropriately  published 
elsevhere,  rather  than  be  discussed  by  the  RAC.  Et.  McKinn^  said  the  CDC/NIOSH 
report  suggests  prudent  and  reasonable  medical  surveillance  practices  for  this 
industry.  It  does  not  suggest  regulations.  Er.  McKinney  moved  that  the 
working  group  present  the  CDC/NIOSH  report  to  the  RAC,  with  the  reccmmendation 
that  the  report  be  viewed  as  a framework  against  which  specific  medical  sur- 
veillance programs  could  be  designed.  Dr.  McKinney  said  it  would  be  inappro- 
priate to  dictate  precisely  vhat  should  be  done  in  each  medical  surveillance 
program. 

Dr.  Mason  expressed  concern  that  the  CDC/NIOSH  report  may  be  too  generic:  he 
felt  the  fermentation  industry  in  general  (such  as  the  beer  industry)  may  not 
need  to  require  pre-employment  physicals;  on  the  other  hand  ccmpanies  producing 
hormones  such  as  growth  hormcxie  or  interferon  might  prudently  implement  medical 
surveillance  programs. 

Dr.  Landrigan  said  medical  surveillance  is  a very  simple,  largely  passive 
means  of  detecting  disease.  He  pointed  out  that  medical  surveillance  had 
detected  the  major  hazard  of  the  brewing  industry:  hearing  loss  in  workers  in 
bottling  plants  vhere  caps  are  slammed  onto  bottles  at  high  decibels.  Following 
the  inplementation  of  good  hearing  protection  programs,  the  frequency  of  noise 
induced  hearing  loss  is  decreasing. 
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cr.  Berns  said  that  if  one  assumes  greater  risk  is  associated  vdth  recombinant 
EfA  or  unanticipated  unknown  risk  is  possible,  data  on  risk  must  be  generated, 
lb  obtain  such  data,  epidemiological  studies  would  be  performed.  Ch  the  other 
hand  if  one  believes  there  is  no  special  risk,  then  the  procedures  already 
followed  by  industry  are  reasonable  and  these  pirocedures  are  the  basic  suggestions 
of  the  Crc/NIQSH  report.  Dr.  Bems  then  cadled  the  vote  on  Ct.  MdCinney's  motion. 
By  a vote  of  fi\«  in  favor,  one  opposed,  and  two  abstentions.  Dr.  McKinney's 
recommendation  to  forward  the  C3X:/^I06H  report  to  the  RAC  was  accepted. 

Or.  Miller  then  moved  the  following  resolution; 

"Reccmbinant  CNA  technology  constitutes  a very  small  subset  of  industrial 
microbiolcjgy.  It  affords  no  characteristics  unique  to  itself  likely  bo 
provide  systenatic  or  unique  hazards,  and,  therefore,  should  not  be 
subjecrt  bo  special  scrutiny  or  treatment." 

Dr.  Bems  called  the  vote  on  Cr.  Miller's  motion.  On  the  first  vote,  three 
menbers  of  the  working  group  supported  the  motion,  three  members  were  opposed, 
and  one  member  abstained.  The  chairman  then  c^d.led  a revote  in  which  three 
menbers  were  in  favor,  three  members  were  opposed  and  one  member  abstained. 

The  chairman  then  broke  the  tie  by  voting  in  favor  of  the  resolution.  By  a 
vote  of  four  in  favor,  three  opposed  and  one  abstention  the  motion  was  accepted. 

Dr.  McKinney  felt  that  while  the  working  group  should  oonvey  the  idea  that 
recombinant  DMA  technolc3gy  nay  not  entail  any  extr^ordinary  hazard  beyond 
those  found  in  other  fermentation  technologies,  it  should  be  recxagnized  that 
some  hazards  are  associated  with  any  technology.  Dr.  Mason  said  the  CDC/^IOSH 
report  was  well  done.  He  suggested  that  a preamble  be  added  to  the  docximent. 
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Ihis  preanble  vrould  indicate  that  the  IBC  is  responsible  fior  assessing 
risks  and  initiating  nedical  surveillance  practices;  the  CDC/NICSH  document 
outlines  a recarmended  ^proach  for  biotechnology  medical  surveillance  when 
ri^  assessment  makes  such  an  approach  prudent  or  when  risk  is  unknown. 

Er,  Richardson  supported  Et.  Mason’s  proposal.  ET.  Mason  then  offered  a 
notion:  that  a preamble  emphasizing  IBC  responsibility  be  added  to  the  CEC/NIOSH 
report.  By  a vote  of  fi\^  in  favor,  none  opposed  and  two  abstentions  the 
motion  was  accepted. 

(Later  in  the  meeting  Dr.  Landrigan  read  his  version  of  a proposed  preamble  to 
the  CDC/NIOSH  report.  Et.  Mason  read  his  version  of  a proposed  preamble.  They 
agreed  to  discuss  the  preamble  fcy  telephone.) 

Presentation  by  Eli  Lilly  and  Company 

Dr.  Mith  of  Eli  Lilly  and  Company  said  he  would  oonmunicate  some  of  Eli  Lilly's 
experiences  in  producing  human  insulin  using  an  ^ coli  K-12  host-vector  system. 
Dr.  Muth  said  the  concerns  and  issues  faced  by  the  company  have  charged  during 
Eli  Lilly's  involvemait  with  recombinant  DNA  technology,  although  the  primary 
aim  of  safely  scaling  up  reconbinant  organism  fermentations  to  conmercial  pro- 
duction has  remained  the  same.  Lilly's  expertise  in  the  fermentatican  industry 
dates  back  to  the  1940 's  and  primarily  involves  the  use  of  Streptonyces  arx3 
fungi  for  the  marufacture  of  antibiotics.  Although  in  recent  years  many  tech- 
nical changes  have  occurred  in  the  age-old  process  of  fermentation,  the  basic 
principles  for  fermentaticxi  of  recombinant  DKA  organisms  are  essentially 
the  same  as  those  used  since  the  1940 's  for  producing  antibiotics.  Several 
developnent  projects  using  Bacillus  and  E.  coli  were  Eli  Lilly's  princip>al 
prior  experience  in  bacterial  fermentations. 
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Dr.  Muth  then  showed  slides  of  some  of  the  equipment  employed  in  the  fe menta- 
tion process:  closed  stainless  steel  vessels,  designed,  built  and  tested  to 

canply  with  pressure  codes,  modem  corfxjting  instrumentation  monitors,  etc. 

Dr.  Hjth  said  antibiotic  fermenters  are  designed  prinarily  to  exclude  cont2ni- 
nating  organisms.  In  ccmpliance  with  the  NIH  Guidelines,  these  fe  men  tors 
were  adapted  to  contain  the  fermentation  organ isns  as  well  as  to  exclude 
con tamina tors.  Fermentor  containment  could  be  attained  by  altering  standard 
antibiotic  fermentors  by  (1)  filtering  or  incinerating  all  exhaust  gases, 

(2)  installing  pre^r  agitator  seals  at  the  junction  in  the  agitator  shaft, 

(3)  instituting  proper  sampling  and  inoculating  procedures,  and  (4)  chemiccQly 
or  thermally  inactivating  the  fermentor  contents  prior  to  processing.  Other 
aspects  of  the  procedure  requiring  greater  scrutiny  were:  (1)  ervironmental 
containment  monitoring,  (2)  development  of  detailed  written  procedural 
protocols,  (3)  training  of  fermentation  personnel,  and  (4)  validation  of 

the  canplete  system. 

Dr.  Mjth  said  e^vi^onment^d  contaionent  monitoring  is  performed  contiruously 
and  consists  of  microbiological  sampling  of  the  exhaust  air  systems  after 
filtration,  sampling  of  the  operator  envirorment,  and  integrity  testing  of 
the  exhaust  filter  system.  More  than  5,000  enviromental  seirples  have  been 
taken  through  May,  1982.  No  reconbinant  IKA  containing  organises  have  been 
detected.  Cr.  MJth  said  the  fermentation  broth  is  tested  after  each  chemical 
and  thermal  inactivation  procedure.  In  addition  the  entire  system  was  validated 
to  show  that  the  fermentation  microbes  had  been  inactivated.  For  example, 

%*ien  thermal  sterilization  was  anployed,  the  tanperature  at  multiple  points 
was  measured  throughout  the  fermentor  and  its  processing  lines.  It  was  fotnd 
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that  heat  distribution  within  such  ccnplex  systans  is  not  as  straight- 
forward as  it  might  appear.  Ihese  studies  led  to  changes  in  fermentor  or 
piping  designs.  In  addition  to  temperature  measurements,  validation  was  also 
concerned  with  the  cverall  reproducibility  of  the  inactivation  processes. 

Ihe  interacticMi  between  the  fermentor  operator,  the  equipment,  the  corputer, 
and  the  procedural  protocol  was  observed  to  determine  if  these  ccmponents 
ccnplemented  each  other  and  insured  inactivation  reproducibility. 

ar.  Mith  said  standard  medical  surveillance  is  available  to  all  Eli  Lilly 
employees,  but  is  nandatory  for  all  employees  involved  in  any  phase  of  reccm- 
binant  ENA  projects.  It  includes  an  annual  physical  examination,  blood  analysis, 
urinalysis,  chest  x-r^,  height,  weight,  blood  pressure  measurenents,  general 
health  questionnaire,  an  audiogram  and  an  E3^G.  In  addition,  a baseline  serum 
sarple  is  prepared  from  each  recombinant  ENA  worker  and  frozen  in  liquid  nitro- 
gen. Additional  tests  are  required  if  an  individual  is  exposed  to  a significant 
breach  of  containment,  but  a containment  breach  has  never  occurred.  Operators 
must  r^»rt  all  illnesses  and  are  not  allowed  to  work  with  viable  organisms 
v^ile  c*i  ary  type  of  antimicrobial  therapy. 

E)r.  Muth  then  described  Eli  Lilly's  first  sitmission  requesting  exception 
to  the  10  liter  prohibiticxi.  He  said  the  sutmission  contained;  (1)  a descrip- 
tion of  the  E.  coli  host  and  plasmid,  (2)  the  design,  test  data,  and  validation 
results  for  150  liter  fermentors,  (3)  detailed  operator  protocols,  and 
(4)  risk  assessment  studies  involving  the  feeding  of  reconbinant  organisrvs  to 
genm-free  animals.  Also  described  was  the  method  of  chemical  inactivation 
of  the  microbial  population  at  the  end  of  each  fermentation  run.  The  data 
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were  reviewed  at  the  closed  session  of  the  June  1979  RftC  meeting.  Cn 
October  5,  1979,  Eli  Lilly  received  fron  the  Director,  Office  of  Reconbinant 
Activities,  NIH,  a letter  stating  that  the  Director,  NIH,  on  the  recom- 
mendation of  the  RAC,  had  approved  the  Eli  Lilly  request.  Meara^iile  Eli  Lilly 
had  completed  construction  of  a 2,000  liter  vessel.  A request  for  permission 
to  operate  this  equipment  and  for  approved,  of  a process  to  mamfacture  insulin 
via  the  fermentation  of  organisms  producing  proinsulin  was  made  in  March 
1980.  This  request  was  approved  by  the  Director,  NIH,  on  the  reconmendation 
of  the  RAC  and  the  2,000  liter  vessel  began  operation  in  May,  1981. 

During  1979,  Eli  Lilly  announced  the  capital  expenditure  of  about  $40  million 
for  plant  construction  to  marxjfacture  biosynthetic  hunan  insulin.  Fermentation 
plant  design  was  patterned  aifter  the  2,000  liter  system,  with  all  of  the  contain- 
ment features  employed  in  the  pilot  plant  inst2d.lation  preserved.  This  plant 
has  been  operating  on  a routine  basis  since  mid-1981.  Environmental  monitoring 
has  been  an  integral  part  of  this  operation  since  its  inception.  Eli  Lilly 
now  has  over  16,000  hours  of  fermentation  ocperienoe  with  the  insulin  producing 
E.  ooli  host-vector  systems  and  various  pieces  of  fermentation  equipment  greater 
than  10  liters  in  volune.  During  this  time  Eli  Lilly  has  had  no  breaches  of 
containment  nor  detected  any  environmental  contamination.  All  systems  have 
fvnctioned  as  designed  and  pjerformed  reliably. 

Dr.  Johnson  said  that  nany  of  the  safety  features  Eli  Lilly  was  currently 
employing  were  redundant.  He  said  Eli  Lilly  had  instituted  many  of  these 
features  because  Lilly  was  the  first  company  to  apply  reconbinant  DNA  technology 
to  production  scale.  He  suggested  many  of  these  safety  features  could  new  be 
eliminated.  In  response  Cr.  McKinney  invited  representatives  from  industrial 
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firms  to  sutmit  reconmendations  or  suggestions  for  nodifying  the  "Physical 
Contairment  Hecoiurendations  for  Large-Scale  Uses  of  Organisms  Containing 
Recombinant  DNf^  Molecules."  (Federal  Register  45;  24968  (1980).) 

Presentation  of  the  Industrial  Biotechnology  Associaticai 

Hr.  McKinney  introduced  Et.  Robert  Fildes,  vice-president  of  the  Industrial 
Biotechnology  Association  (IBA)  and  president  of  Biogen,  Inc.  Dr.  Fildes  said 
the  IBA  is  an  international  trade  association  of  two  dozen  conpanies  actively 
engaged  in  developing  commercial  products  through  biotechnology. 

EC.  Fildes  said  conpliance  with  the  NIH  Guidelines  has  become  acc^ted  industry 
practice.  In  addition  the  industry  conplies  with  the  other  extensive  regu- 
lations to  vhich  it  is  subject.  Currently  government  regulations  governing 
biotechnology  (other  than  the  NIH  Guidelines  e.g. , those  of  the  EPA,  FEA, 

USDA)  are  comprehensive;  industry,  however,  believes  it  can  work  under  these 
regulations  and  safely  produce  effective  products.  Additional  regulation  would 
contribute  little  to  public  health  and  safety  and  would  be  duplicati\«  and  cum- 
bersome from  industry's  point  of  view.  Accordingly,  the  IBA  believes  that  the 
present  regulatory  balance  between  the  public  and  industry  is  proper,  and 
should  not  be  altered  significantly. 

The  industry  is  beginning  the  transition  from  bench  scale  experiments  to  pilot 
plant  operations.  As  part  of  that  transition,  industry  has  put  into  effect 
numerous  practices  vhich  reflect  ccxicem  with  worker  safety  and  the  environ- 
ment. Examples  of  industry  practices  among  IBA  members  include; 

o Use  of  physical  and  biological  containment  based  on  the  NIH 
Guidelines; 
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o Sterilization  of  wastes  prior  to  disposal; 

o Chcdlenge  and  validation  of  safety  procedures; 

o Use  of  a«cocnting  systems  for.  biolog icedly  active  products  consistent 
with  good  laboratory  practices  and  good  manufacturing  practices; 

o Health  nonitoring  programs;  and 

o Careful  design  of  procedures  and  equipment  to  minimize  the  possibility 
and  effects  of  himan  error. 

Dr.  Fildes  said  some  of  these  practices  result  frcm  regulations  to  which  industry 
is  subject.  Others  result  from  compliance  with  the  NIH  Guidelines  and  from 
concern  for  worker  and  erwiroanental  safety.  Finally,  certain  practices  result 
from  the  knowledge  gained  from  extensive  experience  in  the  fermentation  of 
antibiotics  and  other  biochemicals. 

Dr.  Fildes  said  experience  has  indicated  that  the  present  Ihysical  Oontairment 
Recomrendations  for  large-Scede  Uses  of  Organisms  Containing  Reconbinant  DN^ 
Molecules  are  reasonable  and  workable,  althoo^  quite  stringent  for  work  at  the 
Pl-LS  level.  The  desi^  requirements  in  the  Recommendations  are  sensible  and  are 
consistent  with  other  regulations  relating  to  the  manufacture  of  products  for 
use  with  hunan  subjects.  Vtiile  it  has  not  ^t  been  a problem  6or  IBA  members, 
potential  difficulties  may  arise  from  the  requirement  in  Section  VII-B-2  of 
the  Recommendations.  This  requirement  specifies  that  all  reconbinant  micro- 
organisms must  be  inactivated  before  the  pr inary  contairment  system  is  opened, 
and  it  may  be  very  difficult  in  some  processes  to  do  so  without  compromising 
the  product. 
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Dr.  Fildes  said  the  Institutional  Biosafety  Conmittee  (IBC)  plays  a key  role 
in  the  NIH  Guidelines.  IBA  experience  with  IBCs  has  been  favorable  and  IBA 
meiTbers  believe  that  IBCs  are  the  most  appropriate  entity  for  the  detailed 
monitoring  of  large-scale  procedures.  The  IBA  strongly  recommends  their 
continued  use.  IBA  members  have  generally  found  the  IBCs  to  be  useful  and 
productive.  For  example,  IBCs  are  valuable  in  assuring  the  canmuiity  that 
independent  review  of  experiments  exists.  Dr.  Fildes  said  that  v*iile  worldwide 
experience  convinces  IBA  members  that  recombinant  INA  research  is  safe,  the 
IBCs  will  help  establish  an  expanded  data  base  to  further  demonstrate  the 
safety  of  this  work.  In  addition,  IBCs  bring  together  many  different  expertises 
and  allow  all  safety  issues  to  be  addressed  in  a single  forum  within  a company. 

Dr.  Fildes  noted  that  most  of  the  work  being  performed  by  IBA  member  companies 
is  classified  as  exempt  or  PI.  The  IBA  feels  that  a full-scale  IBC  review 
prior  to  initiation  of  an  exempt  large-scale  experiment  is  not  necessary,  and 
recommends  that  exenpt  experiments  should  require  only  simultaneous  notification 
of  the  IBC  and  not  prior  ^proval  by  the  IBC.  This  ^proach  is  appropriate  as 
the  exetipt  classification  means  that  the  safety  issue  has  been  fully  addressed. 
Moreover,  large-scale  experiments  will  be  performed  in  a facility  which  has 
previously  been  approved  by  the  IBC.  Within  the  IBA  there  is  significant 
sentiment  tor  requiring  only  simultaneous  IBC  notice  (as  opposed  to  prior 
approval)  for  PI  experiments  as  well  as  for  exempt  experiments. 

Mary  IBA  members  supplement  IBC  review  with  frequent  monitoring  by  various  other 
safety  committees.  These  committees  nonitor  the  experiments  on  a day  to  day 
basis.  At  the  same  time,  use  of  internal  safety  committees  alleviate  concerns 
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ayDout  unnecessary  disclosure  of  proprietary  infiomation;  these  concerns  may  be 
a problem  with  an  IBC.  The  IBA  believes  that  these  internal  safety  conmittees 
are  a good  example  of  a useful  addition  bo  IBC  review;  an  addition  that  can 
inprove  the  overall  monitoring  process.  General  safety  committees  are  industry 
practice  now  and,  are  useful  not  only  to  supplement  IBC  review  but  are  also 
valuable  in  assessing  and  controlling  safety  r isles  of  a more  general  nature. 

Such  cormittees  might  typicedly  review  the  use  of  flammable  solvents,  the 
design  and  safety  of  particular  itans  of  equipment,  fire  safety,  emergency 
procedures  and  similar  safety  issues.  Because  of  IBA  views  on  the  safety 
of  recombinant  CNA  research  per  se,  many  IBA  members  see  the  conventional 
safety  issues  as  the  more  si^ificant  ones  to  be  aissessed  and  controlled. 

Dr.  Fildes  said  the  IBA  has  no  problems  with  10  liter  volumes  being  the 
boundary  between  large  and  small  scale  experiments.  The  IBA  does  feel  that  10 
liters  is  an  arbitrary  boundary  and  certainly  does  not  reflect  industry  practice. 
Most  industrial  pilot  plant  derations,  for  exanple,  occur  at  the  250-3,000 
liter  size.  As  addition^d  experience  is  accumulated  with  industrial  applications, 
the  IBA  feels  the  conmittee  will  find  it  logicaQly  conpelling  bo  adjust  the 
large-scale  tlxreshold  upward. 

Virtually  adl  IBA  n«nbers  have  instituted  medicad  surveillance  programs.  Common 
bo  most  of  these  programs  are  medical  check-up»,  storage  of  serum  samples,  and 
follcw-up  in  cases  of  extended  or  serious  illnesses.  The  IBCs  are  charged 
with  reviewing  medical  monitoring  programs  as  part  of  their  responsibility 
ux3er  the  Guidelines,  and  existing  medical  surveillance  programs  can  be  supple- 
mented by  the  IBC  for  particular  expar iments . Thus,  if  any  spacial  require- 
ments are  appropriate  for  a particular  procedure,  the  IBC  can  require  special 
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medical  nonitoring.  Ihe  IBA  thinks  this  approach  is  reasonable  and  recommends 
its  continuance.  D:.  Fildes  said  a number  of  IBA  members  question  the  need 
for  any  medical  surveillance  program  directed  specifically  toward  recombinant 
CNA  experimentation  since  there  is  no  evidence  of  hazards  uiique  to  recom- 
binant DNA.  Moreover,  it  is  widely  agreed  that  it  is  very  difficult  to  run 
meaningful  medical  surveillance  without  knowing  v^at  is  to  be  surveyed. 

Dr.  Fildes  pointed  out  that  the  proposed  medical  surveillance  program  would 
entail  significant  costs.  A second  important  consideration  is  that  employees 
must  undergo  mandatory  medical  procedures,  an  invasion  of  privacy  which  iiany 
find  c^ectionable.  In  sunmary  the  IBA  is  currently  not  in  favor  of  mandatory 
medical  surveillance  directed  specifically  at  recombinant  DNA  work. 

Finally,  Dr.  Fildes  stressed  the  high  value  industry  places  on  the  type  cf 
dialogue  that  the  large  Scale  Review  Vtorking  Group  has  formally  initiated,  as 
well  as  on  the  belief  that  direct  benefits  can  be  anticipated  from  its  contin- 
uation and  strengthening.  In  the  next  several  years  industrial  ^plications 
of  recombinant  ENA  research  procedures  and  products  will  certainly  increase. 
With  its  established  scientific  expertise,  credibility,  and  record  of  demon- 
strated sensitivity  to  public  interests,  the  RAC  can  and  should  reasonably 
contribute  to  identifying  and  exploring  recombinant  DNA  issues  particularly 
relevant  to  ccmmercial  ^plications.  Such  activity  could  complement  the  regula- 
tory actions  of  various  agencies  (many  of  which  currently  have  liaison  represen- 
tation on  the  RAC  and  Large  Scale  Review  Working  Group)  and  minimize  the  need 
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for  repetitive  treatirent  of  issues.  Thus,  without  preempting  amy  regulatory 
authority,  the  RAC  would  becone  a foccLl  point  for  efficiently  a^ldressing  recon- 
binant  E)NA  issues  important  to  both  science  and  commercicd  development.  Uhder 
such  a regime,  industry's  conmitment  to  full  compliance  with  RAC  guidance  would 
be  expected  to  continue  and  be  strengthened. 

lb  move  toward  successful  implementation  of  this  role,  the  IBA  offers  two  speci- 
fic suggestions.  First,  both  the  large  Scade  Review  Working  Group  and  the  RAC 
itself  would  benefit  by  being  better  informed  on  what  is  occurring  in  industry. 

The  IBA  theirefore  suggests  that  an  industry  representative  be  placed  on  each 
body  - without  voting  power  but  with  responsibility  to  insure  that  industrial 
approaches  arxi  perspectives  are  taken  into  accouit  on  decisions  affecting  such 
interests.  If  the  IBA  was  requested  to  do  so,  the  IBA  would  be  pleased  to  designate 
an  expert  with  actuad  large  scale  recombinant  experience  to  serve  in  this  role. 

Secondly,  the  IBA  believes  that  dialogue  between  the  IBA  amd  the  large  Scade 
Review  Working  Group  should  continue  periodically  on  a regular  beisis.  Ihe  IBA 
has  freely  expressed  views  and  concerns  today.  The  IBA  looks  forward  to  contin- 
uing conminication.  In  light  of  the  working  group  responsibility  to  advise 
the  RAC  on  scale-up  natters,  the  IBA  is  confident  that  a regular  channel  of 
comminication  can  be  established  vhich  will  promote  understanding  and  respect 
for  various  points  of  view,  vhich  will  sharpen  issues  that  should  be  construc- 
tively addressed,  and  vfiich  will  minimize  undue  strains  on  the  NIH  and  the 
industrial  community  as  compatible  goals  are  pursued. 
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Dr.  Johnson  supported  Ct.  Fildes'  cannents  on  the  possible  appointment  of  an 
industrial  expert  as  a liaison  member  to  the  RAC  and/or  to  the  large  Scale 
Review  Working  Group.  He  questioned  the  need,  however,  for  any  definition  of 
large-scale  inder  the  Guidelines. 

Dr.  McKinney  pointed  out  that  industry  is  not  obliged  to  comply  with  the  NIH 
Guidelines.  He  said  industry  was  to  be  complimented  for  the  iranner  in  vAiich 
it  complied  voluntarily  with  the  Guidelines  and  responded  to  the  needs  of  the 
situation.  Er.  Bems  adjourned  the  meeting  at  12:10  p.m. 
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Respectively  subnitted. 


^1-  l^ti. 
cate  ' 


/7./  ^ ^ 

cate 


QMAji^n,  iHSi. 

cate 


ElizAeth  Milewski,  Fh.D. 

Eicecutive  Secretary 

I hereby  certify  that,  to  the  best  of 
my  knowledge,  the  foregoing  Minutes  are 
accurate  and  corplete. 


Co-Chairman 

Large-Sccde  Review  Working  Group 

of  the  Reconbineint  Advisory  Committee 


Co-Chainnan 

Large  Scale  Review  Working  Group 

of  the  Recombinant  DfA  Advisory  Committee 
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MEDICAL  SURVEILLANCE  OF  BIOTECHNOLOGY  WORKERS: 
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Philip  J.  Landrigan,  M.D.,  M.Sc..  Chairman 
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Walter  Dowdle,  Ph.D. 
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From  the  Division  of  Surveillance,  Hazard  Evaluations  and  Field  Studies, 
National  Institute  for  Occupational  Safety  and  Health.  46  76  Colimibia  Parkway, 
Cincinnati.  Ohio  45226. 
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SUMMARY 

Planned  Industrial  applications  of  biotechnologies  resulting  from  advances  In 
Molecular  genetics  will  Increase  potential  exposures  of  skilled  and  unskilled 
workers  to  Microorganisms  containing  recombinant  deoxyribonucleic  acid  (DMA) 
and  to  their  products.  The  health  hatards  of  e;^osures  to  altered 
Microorgar Isms  appear  Minimal,  given  current  use  of  highly  attenuated 
Microbial  species.  The  hazards  of  occupational  exposures  to  the  biologically 
active  products  of  those  organisms  appear,  however,  to  be  more  substantial; 
product  exposures  In  other  sectors  of  the  pharmaceutical  Industry  have  caused 
diseases  such  as  gynecomastia,  Cushing's  syndrome,  and  toxic  hepatitis. 
Sensitization  to  microbial  peptides  can  produce  occupational  asthma. 

Strict  physical  containment  of  recombined  microorganisms  and  their  products 
constitutes  the  primary  defense  against  occupational  exposures.  Establishment 
of  proper  work  practices  and  worker  education  programs  is  also  of  great 
Importance.  'Biological  containment",  achieved  through  the  use  of  attenuated 
microbial  species,  provides  a further  defense.  Medical  surveillance  of 
workers,  although  inherently  limited  in  its  ability  to  detect  disease,  affords 
a means  for  assessing  the  effectiveness  of  physical  and  biological  containment 
and  for  early  detection  of  unanticipated  Illness.  Medical  surveillance 
programs  should  be  highly  specific;  they  must  evaluate  the  particular  hazards 
which  confront  an  occupational  group.  At  a minimum,  medical  surveillance  of 
biotechnology  workers  should  include:  (1)  pre -employment  examination  with 

collection  of  baseline  serian;  (2)  periodic  follow-up;  (3)  evaluation  of  all 
Illnesses  causing  48  hours'  absence  from 
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Mork;  (4)  epidemiologic  studies;  (5)  periodic  evaluation  of  data;  and  (6) 
regular  connunlcatlon  of  results  to  management  and  workers.  Establishment  of 
medical  surveillance  for  Mrkers  In  any  newly  developed  Industry  constitutes 
prudent  medical  practice. 
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INTRODUCTION 


The  term  'biotechnology*  denotes  the  application  of  biological  systems  and 
organisms  to  technical  and  industrial  processes.^ 

Microorganisms  have  for  centuries  been  employed  in  such  applications  as  the 
leavening  of  bread,  the  fermentation  of  beers  and  wines,  and  the  ripening  of 
Cheese.  Those  traditional  applications  depended  upon  naturally  occurring 
mutations  to  provide  microbial  strains  with  particular  useful  properties. 

Modem  biotechnology  departs  from  its  empirical  forbears  and  Is  based  on 

recent  advances  In  molecular  genetics  and  cell  biology.  Genetic  manipulation, 

the  systematic  transfer  of  genetic  material  from  one  organism  to  another  In 

order  to  alter  the  properties  of  the  recipient  organism.  Is  the  foundation  of 

modern  biotechnology.  This  technique  of  recombining  molecules  of 

deoxyribonucleic  acid  (ONA)  to  form  recombinant  DNA  (rONA)  permits  the  planned 

development  of  microorganisms  designed  to  produce  specific  chemical  or 

2 

biological  products  or  to  destroy  particular  toxic  wastes. 

Blotechnologic  applications  are  expected  to  find  major  use  In  the  near  future 
In  the  pharmaceutical,  chemical,  and  food  processing  Industries.  In  the  next 
decade  blotechnologic  techniques  will  likely  be  employed  In  the  production  of 
enzynes,  hormones,  antibiotics,  vaccines,  diagnostic  antigens.  Improved  plant 
strains,  and  a wide  variety  of  chemical  feedstocks.^  Several  attractions  of 
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biotechnology  are:  (1)  It  Is  based  largely  on  renewable  resources  and  thus 

requires  less  Input  of  energy  than  the  petroleum-based  chemical  Industry;  (2) 
It  will  permit  the  production  in  pure  form  of  sizeable  quantities  of  certain 
enz>fDes  and  hormones  which  have  heretofore  been  available  only  in  minute 
amounts;  (3)  it  may  in  certain  instances  permit  production  of  biologically 
active  molecules,  such  as  viral  vaccines,  under  safer  working  conditions  than 
are  afforded  by  traditional  techniques.^ 

As  the  commercial  applications  of  biotechnology  are  pursued,  the  nunber  of 
persons  engaged  in  such  work  will  Increase  greatly.  These  persons  will 
include  not  only  professional  staff,  but  also  production  workers,  line 
supervisors,  maintenance  personnel,  and  janitors.  The  Congressional  Office  of 
Technology  Assessment  has  estimated  that  by  the  year  2,000  as  many  as  80,000 
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to  200,000  workers  may  be  employed  in  biotechnology  applications. 

The  Centers  for  Disease  Control/National  Institute  for  Occupational  Safety  and 
Health  (CDC/NIOSH)  Ad  Hoc  Working  Group  on  Medical  Surveillance  for  Industrial 
Applications  of  Biotechnology  has  considered  the  role  that  medical 
surveillance  might  play  in  the  detection  of  any  disease  or  dysfunction  which 
might  result  from  employment  in  industries  utilizing  biotechnologic 
applications.  The  Working  Group  recognizes  that  neither  the  existence, 
extent,  nor  severity  of  any  health  hazards  which  may  be  associated  with 
biotechnological  applications  are  known.  The  Group  realizes  further  that  the 
effectiveness  of  medical  surveillance  will  inevitably  be  limited  by  such 
factors  as  the  relatively  small  size  of  most  groups  under  study,  variability 
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1n  Individual  exposures,  potentially  long  Induction-latency  period  from 
beginning  of  exposure  to  appearance  of  effects,  and  uncertainty  as  to  the 
effects  that  say  occur.  Most  Importantly,  the  Group  recognizes  that  medical 
surveillance  can  never  replace  the  establishment  of  appropriate  physical 
containment  of  recombined  microorganisms  and  their  products*  and  proper  work 
practices  as  the  primary  defenses  against  occupational  exposure  and  disease. 
Nevertheless,  the  Group  has  concluded  that  medical  surveillance  of  workers 
engaged  in  commercial  applications  of  biotechnologies  can  play  a valuable 
auxiliary  role  In  protecting  worker  health.  Medical  surveillance.  In  Its 
essence,  provides  a means  for  evaluation  of  the  effectiveness  of  physical  and 
biological  containment  In  protecting  worker  health.  Also  It  is  the  most 
direct  means  for  early  Identification  of  unsuspected  adverse  consequences  of 
occi4>ational  exposure.  It  Is  therefore  the  opinion  of  the  Working  Group  that 
the  establishment  of  medical  surveillance  programs  for  biotechnology  workers, 
as  for  workers  in  any  new  industry,  constitutes  prudent  medical  practice. 

The  Working  Group  considered  three  potential  hazards  of  biotechnology  In 
relation  to  medical  surveillance:  microbial  hazards,  product  hazards  and 

reagent  hazards. 

MICROBIAI.  HAZARDS 

Under  current  working  conditions,  the  health  hazard  of  occi4>at1onal  exposure 
to  genetically  altered  microorganisms  appears  to  be  slight. Many 


*The  level  of  physical  containment  of  microorganisms  used  In  biotechnologic 
applications  must  be  appropriate  for  their  level  of  pathogenicity.^ 
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microorganlsins  currently  used  In  biotechnologic  applications  are  debilitated, 

or  "crippled"  through  genetic  manipulation  such  that  their  ability  to 

reproduce  outside  of  a laboratory  environment  is  severely  curtailed.  None  of 

the  organisms  in  current  use  have  been  shown  to  cause  Infection  or  disease  in 

persons  using  biotechnologic  techniques.  Recent  risk  assessments  suggest  that 

the  likelihood  of  infection  by  altered  microorganisms  is  minimal. 

Despite  those  reassurances,  probabilistic  arguments  have  been  developed  that 

workers  engaged  in  industrial  applications  of  biotechnologies  may  be  colonized 

8 9 

or  infected  by  modified  organisms.  * 

The  primary  defense  against  colonization  or  infection  of  biotechnology  workers 
will  be  provided  by  strict  physical  containment  of  genetically  altered 
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organisms.  Development  of  proper  work  practices  and  educational  programs 
for  workers  is  also  of  great  Importance  in  reducing  the  likelihood  of 
occupational  exposures.  In  the  development  and  capitalization  of  industrial 
biotechnologies,  exposure  control  and  worker  protection  should  be  given  as 
great  emphasis  as  process  integrity  and  product  development.  Experience 
gained  by  NIOSH  in  other  sectors  of  the  chemical  and  pharmaceutical 
manufacturing  industries  Indicates  that  preplanned  maintenance  is  also  a 
central  aspect  of  exposure  control;  facilities  for  containment  of  altered 
organisms  should  periodically,  in  accordance  with  a strict  timetable,  be  shut 
down  for  scheduled  examination  and  repair.  Procedures  for  evaluation  of 
facilities  and  for  validation  of  the  Integrity  of  physical  containment  should 
be  developed  at  the  outset  as  an  integral  component  of  facilities  design. 

A second  defense  against  colonization  or  infection  of  biotechnology  workers  is 
provided  by  "biological  containment".  Such  containment  will  be  achieved 
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through  the  continuing  use  of  debilitated  Microorganisms.  Any  tendency  toward 
reduction  In  levels  of  "biological  conta1nn)ent''  through  the  Introduction  to 
Industry  of  acre  robust,  less  highly  debilitated  organisms  should  be 
approached  with  great  caution  and  will  require  careful  reassessment  of 
potential  health  risks. 

PRODUCT  HAZARDS 


Product  hazards  In  biotechnology  are  not  likely  to  differ  qualitatively  from 
those  encountered  In  other  sectors  of  the  pharmaceutical  and  chemical 
Industries;  the  fact  that  the  Molecules  encountered  In  biotechnology  are  the 
products  of  bioorganisms  rather  than  of  synthetic  catalysis  will  not  alter 
their  reactivity  or  toxicity.  However,  exposure  to  biologically  active 
products  constitutes  a serious  class  of  potential  hazard  throughout  the 
Chemical  and  pharmaceutical  Industries  and  blotechnologic  applications  are  not 
likely  to  be  exempt  from  such  hazards. 

Because  of  the  physiological ly  reactive  nature  of  many  biological  and 

pharmaceutical  products,  exposures  to  even  minute  quantities  of  some  may  cause 

medically  significant  effects.  Occupational  exposures  to  products  in  other 

sectors  of  the  pharmaceutical  Industry  have  produced  a spectnxn  of  Illnesses, 

Including  gynecomastia  (In  the  manuf acturing  and  packaging  of  estrogens) , 

Cushing's  syndrome  (In  glucocorticoid  manufacture),^^  nasal  polyps  (In 
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production  of  menthol  cough  drops),  recurrent  epistaxis  (In  compounding  of 
ferrous  sulfate),  and  toxic  hepatitis  (following  exposure  to  Isopropanol  plus 
carbon  tetrachloride) The  hazards  of  product  exposure  extend  throughout 
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the  full  nanufacturing  process  from  Initial  production  to  final  packaging. 
Because  of  the  biological  activity  of  many  of  the  products  and  by-products 
that  will  be  encountered  In  biotechno log 1c  applications,  prevention  of  any 
resultant  health  hazards  will,  as  elsewhere  In  the  pharmaceutical  Industries, 
require  extremely  sophisticated  engineering  controls. 

In  addition  to  the  specific  hazards  which  may  result  from  occupational 

e;q>osures  to  particular  products,  workers  in  biotechnologic  applications  will 

also  be  at  risk  of  sensitization  to  microbial  proteins  and  peptides  generated 

in  the  course  of  fermentation  and  extraction.  A high  frequency  of 

sensitization  to  protein  enzymes  has  been  described  previously  among  workers 
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engaged  in  the  commercial  production  of  enzyme  detergents.  Asthma  is  the 
most  serious  health  consequence  of  such  sensitization.  Dermatitis  and 
allergic  rhinitis  might  also  be  expected  to  occur. 


REAGENT  HAZARDS 

As  in  other  sectors  of  the  pharmaceutical  and  chemical  industries,  solvents 
and  chemical  reagents  will  be  used  extensively  in  the  extraction,  separation, 
and  purification  of  the  products  produced  in  biotechnologic  applications. 

Among  the  reagents  which  may  be  expected  to  be  used  In  biotechnology  are 
solvents  (phenol,  benzene,  toluene,  chloroform),  buffers  (sodium  hydroxide, 
urea,  ammoniun  hydroxide,  magnesiun  chloride,  potassiixn  chloride),  and 
antibiotics  (chloramphenicol,  tetracycline,  ampicillin).  Standard  procedures 
for  process  enclosure,  ventilation,  and  work  practices,  as  well  as  adherence 
to  OSHA  standards  and  other  appropriate  guidelines  will  be  required  to  protect 
biotechnology  workers  against  those  exposures. 
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PURP0S£S  OF  MEDICAL  SURVEILLANCE 

Uncertainty  provides  the  strongest  argunent  for  aalntalnlng  aedlcal 
surveillance  over  workers  engaged  In  Industrial  applications  of 
biotechnology.^^  As  Is  the  case  for  any  newly  developed  technology,  there 
is  a lack  of  Information  concerning  the  nature,  or  severity  of  any  acute  or 
chronic  health  hazards  which  night  be  associated  with  the  Industrial 
applications  of  biotechnology.  Given  that  lack  of  knowledge,  the  CDC/NIOSH 
Working  Group  Is  of  the  opinion  that  nedical  surveillance  of  biotechnology 
workers  constitutes  prudent  nedical  practice.  Such  surveillance  should  be 
aimed  at  the  early  detection  of  sentinel  disease  events. 

NATURE  OF  MEDICAL  SURVEILLANCE 


In  Its  essence,  nedical  surveillance  of  biotechnology  workers  consists  of 
periodic  evaluation;  regular  analysis  of  data;  and  regular  communication  of 
results  to  workers,  nanagement,  and  other  Interested  parties. 

The  components  of  a nedical  surveillance  program  for  recombinant  DMA  workers 
which  were  considered  by  the  Working  Group  are  as  follows: 

a.  preemployment  examination  and  collection  of  baseline  serum  samples  for 
Storage; 

b.  periodic  follow-up  examination; 

c.  follow-up  evaluation  of  all  Illnesses  which  cause  absence  from  work  of 
K>re  than  48  hours'  duration; 

d.  epidemiological  and  other  longer  term  follow-up  studies. 
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PreefffpToyrnent  Examinations  - The  purposes  of  preemployment  examinations 

are  (1)  to  establish  a worker's  health  status  prior  to  the  start  of  work;  (2) 

to  provide  baseline  data  for  possible  epidemiologic  studies;  (3)  to  Identify 

conditions  which  may  place  a worker  at  heightened  risk  of  work>re1ated 

Illness;  and  (4)  to  obtain  data  on  such  risk  factors  as  tobacco,  alcohol,  and 

drug  consunption.  Fitness  for  employment  in  biotechnology  must  be  established 

on  an  individual  basis  for  each  potential  worker  with  any  underlying  medical 

condition.  Among  the  conditions  which  may  place  a worker  at  heightened  risk 
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of  acquiring  occupational  illness  in  biotechnology  are  the  following: 

- conditions  which  impair  the  non-specific  defenses  against  infection 
(chronic  skin,  respiratory  tract,  and  bowel  disease); 

- impaired  immune  competence; 

- immunosuppression  (caused,  for  example,  by  steroids,  radiation  therapy, 
alkylating  agents,  or  antimetabolites}; 

- long-term  treatment  with  antibiotics; 

- cancer; 

- other  chronic  illnesses,  such  as  chronic  kidney  disease,  diabetes 
mellitus,  or  the  collagen  diseases;. 

The  collection  and  storage  of  frozen  serum  samples  has  become  a widely 
accepted  practice  in  the  biotechnology  industry.  A serimi  sample  is  generally 
taken  from  each  worker  at  the  start  of  employment  and,  in  some  instances, 
periodically  thereafter.^®  Such  samples  should  be  retained  for  at  least  the 
duration  of  a worker's  active  employment  in  biotechnology.  Serology  programs 
will  be  most  cost-effective  when  they  either  assess  specifically  the 
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development  of  antibodies  against  antigens  associated  with  the  organisms  or 
products  In  a particular  process  or  when  they  are  simply  stored  In  a bank  and 
held  at  -70°C  for  future  study  or  for  reference  In  the  event  of  Illness. 

Periodic  Follow-up  Examinations  - Comprehensive  periodic  medical 
examinations  are  generally  of  little  value  In  the  detection  of  occupational 
disease.  Any  periodic  examinations  Incorporated  Into  a surveillance  program 
must  be  specifically  targeted  toward  evaluation  of  the  particular  hazards 
which  may  confront  a particular  group  of  workers.  For  example,  studies  of 
endocrine  function  might  be  devised  for  workers  engaged  In  the  production  of 
peptide  or  steroid  hormones,  or  appropriate  evaluations  of  Immune  function 
undertaken  for  workers  producing  Interferon  or  other  Immunochemicals. 

Follow-up  Evaluation  of  Illness  - A biotechnology  worker  who  develops 
Illness  or  Is  absent  from  work  for  46  hours  without  explanation  should  be 
actively  evaluated.  The  Importance  of  such  active  pursuit  cannot  be 
overemphasized.  The  evaluation  of  such  Illness  should  consider  (a)  whether 
the  symptoms  are  In  any  way  relatable  to  the  microorganisms  or  products  In  the 
worker's  place  of  employment,  (b)  whether  an  accident  has  occurred  In  the 
facility;  and  whether  the  111  worker  was  Involved  In  the  accident;  and  (c) 
whether  any  Illnesses  have  occurred  In  co-workers. 

Epidemiological  and  Other  Long-Term  Follow-up  Studies  - The  likelihood 
that  epidemiologic  evaluations  of  biotechnology  workers  will  In  the  near  term 
produce  useful  results  Is  slight,  given  the  relatively  small  manbers  of 
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ej^osed  workers  end  the  long  induction-latency  periods  which  nay  need  to 
elapse  between  beginning  of  exposure  and  appearance  of  disease.  In  the  longer 
tern,  however,  epidetniologlc  studies  nay  be  extremely  useful  as  a health 
surveillance  tool.  Specific  follow-up  studies  Intended  to  evaluate  specific 
outcomes  will  be  the  most  cost-effective  form  of  epidemiologic  follow-up. 

Among  the  outcomes  to  be  considered  for  long-term  surveillance  might  be 
Increases  in  cancer  Incidence  or  mortality  rates.  Increased  rates  of  endocrine 
disorders,  and  elevated  rates  of  Immunologic  diseases.  Surveillance  might 
also  be  directed  to  the  detection  of  adverse  reproductive  outcomes  in  the 
offspring  of  male  or  female  workers.  Many  such  studies  might  require  the 
concommitant  evaluation  of  appropriate  control  groups. 

The  necessary  foundation  for  any  long-term  studies  of  biotechnology  workers 
will  be  the  Indefinite  maintenance  of  careful  records  on  each  worker  by  each 
Institution  or  firm  engaged  In  biotechnology.  At  a minimum,  such  records  must 
Include  the  name  of  each  worker,  personal  identifying  information  including 
Social  Security  number,  results  of  all  physical  examinations  and  special 
medical  tests,  a complete  history  of  work  experience  (including  information  on 
areas  of  work,  specific  jobs,  and  specific  organisms,  processes,  and  products 
encountered),  and  a record  of  any  illnesses  or  of  any  accidents  in  which  the 
worker  was  Involved. 

LIMITATIONS  OF  MEDICAL  SURVEILLANCE 

The  likelihood  Is  small  that  a medical  surveillance  program  for  biotechnology 
workers  will  detect  any  Illness  caused  by  recombined  organisms  or  by  their 
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products  or  reagents.  Neither  the  nature  nor  the  possible  tine  of  onset  of 
any  such  illness  Is  known.  Further,  such  illnesses  nay  appear  In  only  one  or 
a few  workers.  Nonetheless,  the  detection  of  any  occk4>at1ona1  Illness  caused 
by  reconblnant  organisau  or  by  their  products  will  have  Inportant  biological 
and  public  health  consequences,  and  should  be  actively  sought. 

CONCLUDING  COHHENT 

Medical  surveillance  of  workers  engaged  In  biotechnology  will  be  no  substitute 
for  other  nechanisns  for  the  protection  of  workers  In  this  Industry.  Physical 
containment  of  organisns  and  of  their  products  will  remain  the  first  line  of 
defense  against  occupational  exposures.^  Institution  of  proper  work 
practices  and  of  accurate  and  comprehensl ve  educational  programs  for  workers 
will  continue  to  be  of  great  Importance.  Biological  containment,  resulting 
from  use  of  attenuated  or  debilitated  organisms  remains  another  Important 
protection.  There  Is  however,  uncertainty  as  to  the  possible  health 
consequences  of  enployment  In  the  Industries  which  are  contenplatlng 
coivnerclal  application  of  biotechnology.  Medical  surveillance,  with  all  of 
Its  shortcomings,  provides  a means  for  addressing  that  uncertainty. 


[521] 


References 


1.  Biotechnology:  Report  of  a Joint  Working  Party.  London:  Her  Majesty's 

Stationery  Office,  1980. 

2.  Baxter  JO:  Recombinant  ONA  and  medical  progress.  Hospital  Practice, 
February  1980,  pp.  57-67. 

3.  Fox  JL:  Genetic  engineering  industry  emerges.  Chem  Eng  News,  17  March 

1980,  pp.  15-23. 

4.  Centers  for  Disease  Control:  Occupational  health  assessments  in  the 
biotechnology  industry.  MMWR,  in  press. 

5.  Centers  for  Disease  Control:  Proposed  Biosafety  Guidelines  for 

Microbiological  and  Biomedical  Laboratories.  Atlanta:  Centers  for  Disease 

Control,  1981. 

6.  Levy  S8,  Marshall  B,  Rowse-Eagle  D,  Onderdonk  A:  Survival  of  Escherichia 
coli  host-vector  systems  in  the  mammalian  intestine.  Science  209:391-394, 
1980. 

7.  National  Institutes  of  Health:  Program  to  Reduce  the  Risks  of  Recombinant 

DNA  Research:  Proposed  First  Annual  Update.  Federal  Register  45  (192): 

61874-61878,  17  September  1980. 


[522] 


6.  Rosenberg  6,  Sliaon  L:  Reccnblnant  DNA:  have  recent  experiments  assessed 
all  the  risks?  Nature  282:773-774,  1979. 

9.  Liberman  OF,  Kovacic  SA:  Biotype  determinations  for  monitoring  of  EK  1 
host  strains  used  In  recombinant  ONA  research.  J Clin  Microbiol  8:99-101, 
1978. 


10.  Harrington  JM,  Stein  6F,  Rivera  RV,  deMorales  AV:  The  occupational 

hazards  of  formulating  oral  contraceptives  - a survey  of  plant  employees. 

Arch  Environ  Health  33:12-14,  1978. 

11.  Newton  RW,  Browning  MCk,  Iqbal  J,  Plercy  N,  Adamson  OG:  Adrenocortical 

suppression  In  workers  manufacturing  synthetic  glucocorticoids.  Brit  Med  J 
1:73-75,  1978. 

12.  National  Institute  for  Occupational  Safety  and  Health.  Health  Hazard 

Evaluation  Report  (HE  77-66-531):  Sucrets  Department,  Merck,  Sharpe,  and 

Oonme,  West  Point,  Pennsylvania.  Cincinnati:  NIOSH,  October  1978. 

13.  Centers  for  Disease  Control:  Renal  failure  and  hepatitis  from  Inhaled 

carbon  tetrachloride  and  Isopropyl  alcohol  - Tennessee.  WWR  24:59-60,  1975. 

14.  Centers  for  Disease  Control:  Sensitization  of  Laundry-Products  Workers 

to  Proteolytic  Bacterial  Enzymes  - New  Jersey.  WWR  30:127-128,  1981. 

15.  National  Cancer  Institute,  Office  of  Biohazard  Safety:  Medical 

Surveillance  Programs  - A Review  with  Recommendations.  Bethesda:  National 

Cancer  Institute,  July  1980. 


[523] 


16.  Rutstein  D0»  Berenberg  W,  Chalmers  TC,  Child  C6,  Fishman  AP,  Perrin  EB: 
Measuring  the  quality  of  medical  care  - a clinical  method.  New  Engl  J Med 
294:582-588,  1976. 

17.  Langmuir  AO:  The  surveillance  of  communicable  diseases  of  national 
Inportance.  New  Engl  J Med  268:182,  1963. 

18.  Medical  Research  Council,  Genetic  Manipulation  Adivsory  Group:  GMAG  Note 
No.  6 - Health  Monitoring.  London:  Medical  Research  Council,  March  1978. 


[524] 


30 

July  1982 


h«^!}i?ihi  iiR)(d)y^^ 
m@iRiyfesify(?^ 
@§S@(S6@11?0®(fD 


hima 


1000  15rh  srreer,  nw  • woshingron.  dc  20005-1596  • (202)  452-8240 


Dr.  Elizabeth  Mllevslcl 

Office  of  Recoablnant  IHA  Activities 

NIAID,  National  Institutes  of  Health 

Building  31»  Roon  AA52 

Bethesda,  Maryland  20205 

Dear  Elizabeth: 

Enclosed  Is  a copy  of  the  comments  which  I made  at  the  Large-Scale  Meeting. 

I hope  that  by  using  my  text  you  will  save  the  bother  of  removing  all  the 
"ands"  and  ''ahhs"  from  the  actual  transcript. 

I would  appreciate  It  If  you  would  check  to  see  that  my  name  Is  on,  or  Is 
added  to,  the  list  of  those  who  wish  to  receive  notification  of  all  RAC 
activities  and  updates  on  the  (Xildellnes.  I would  also  like  to  receive  your 
excellent  publication,  the  Recombinant  DNA  Technical  Bulletin. 

With  best  wishes. 

Sincerely, 

Timothy  J.  Henry,  Ph.D. 

Director,  Biological  Sciences 

Enclosure 
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REMARKS  OF  DR.  ROBERT  A.  FILDES 


Chairman 

Industrial  Biotechnology  Association 
Committee  on  Industrial  Applications  and  Scale-  Up 


June  29,  1982 


Good  morning  ladies  and  gentlemen. 

I am  Robert  A.  Fildes,  President  of  Biogen  Inc.,  and  Vice 
President  of  the  Industrial  Biotechnology  Association.  I am 
appearing  before  you  this  morning,  with  the  gentlemen  at  my  side, 
on  behalf  of  the  IBA's  Committee  on  Industrial  Applications  and 
Scale-Up.  With  me  today  are: 

Mr.  Harvey  Price,  Executive  Director  of  the  IBA, 

Mr.  John  Galat  of  Schering-Plough,  Inc., 

Mr.  Rick  Eustis  of  Biogen  Inc., 

Dr.  Bruce  Hamilton  of  Cenex  Corporation,  and 
Dr.  Asger  Langlykke  of  Cenex  Corporation. 

The  IBA  is  an  international  trade  association  presently 
consisting  of  two  dozen  companies  actively  engaged  in  developing 
commercial  products  utilizing  biotechnology.  A list  of  current 
IBA  member  companies  is  attached  to  this  statement.  Many  new 
members  are  anticipated  in  the  next  several  months.  We  are  here 
today  at  your  request  to  present  information  concerning 
commercial  development  associated  with  rDNA  research  that  we 
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already  received  a great  deal  of  positive  feed-back  and  requests  for 
participation  from  HIMA  member  scientists* 

I would  now  like  to  offer  a few  comments  on  the  NIOSH/CDC  proposal  for 
medical  surveillance  of  the  Biotechnology  Industry.  HIMA  believes 
that  while  the  NIOSH/CDC  proposal  has  thoughtfully  considered  the 
majority  of  the  pertinent  Issues,  It  does  not  come  to  the  proper 
conclusion.  The  proposal  Itself  clearly  documents  several  solid 
reasons  why  such  a project  should  not  be  undertaken.  To  quote  from  the 
document,  they  are  as  follows:  "The  health  hazards  of  exposure  to 

altered  micro-organisms  appear  minimal;  medical  surveillance  of 

workers  Is  Inherently  limited  In  Its  ability  to  detect  disease;  

groups  under  study  will  be  relatively  small,  Individual 

exposures  will  vary;  potentially  there  will  be  long  latent 

periods . " 

In  spite  of  these  negative  factors,  NIOSH  recommended  surveillance  on 
the  basis  of  two  weak  arguments.  These  are  that  medical  surveillance 
(1)  affords  a means  for  assessing  the  effectiveness  of  physical  and 
biological  containment  and  (2)  It  provides  for  early  detection  of 
unanticipated  Illness.  The  first  argument  Is  valid  only  If  the 
process  Involves  organisms  which  produce  some  known  disease,  l.e., 
when  there  Is  something  to  measure.  Yet  NIOSH  has  also  said  that  "the 
health  hazards  of  exposure  to  altered  micro-organisms  appear  to  be 
minimal.  Thus,  the  first  argument  for  surveillance  has  no  rationale 
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in  the  vast  majority  of  R-DNA  industrial  applications.  As  far  as 
detection  of  new  illness  is  concerned,  HIMA  was  led  to  conclude  that 
since  the  risk  in  minimal,  the  population  studied  is  small,  and  the 
exposures  variable,  therefore,  the  sensitivity  and  power  of  the  system 
to  detect  illness  is  small.  Waiting  for  an  unknown  disease  to  appear 
can  be  expensive  and  is  potentially  unrewarding. 

It  is  also  important  to  point  out  that  industrial  applications  of 
R-DNA  are  generally  routine  fermentations.  Fermentation  is  not  a new 
industry  and  most  of  the  areas  where  problems  can  occur  are  alrady 
known.  To  say  that  the  use  of  R-DNA  derived  microorganisms  poses  a new 
hazard  would  negate  what  has  been  distilled  out  of  the  RAC's  7 year 
history.  That  is,  in  essence,  that  any  hazard  in  a R-DNA  experiment 
is  no  greater  than  that  of  the  most  hazardous  parental  organism. 
Further,  that  is  true  only  in  the  early  research  stages.  By  the  time 
that  a R-DNA  containing  microorganism  reaches  large-scale  production, 
it  is  a well  characterized  entity. 

HIMA  has  several  questions  about  specific  components  of  the  suggested 
surveillance  program  which  should  be  answered  before  any  final 
recommendations  are  put  forth,  such  as:  Who  will  pay  for  the  exams 

and  serum  storage?  How  frequently  should  the  exams  occur?  If  groups 
will  be  small,  how  can  long  term  epidemiological  studies  even  be 
contemplated?  Since  each  biotechnology  project  or  company  will  be 
unique  in  terms  of  the  organisms  used  and  end  products,  how  can  NIOSH 
hope  to  pool  all  "biotechnology"  industries  for  purposes  of  medical 
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surveillance  given  the  variable  "risks"? 


HIMA  reconnsends  that  without  any  defined  hazard  or  end  point,  any 
suggestions  for  blanket  medical  surveillance  of  the  biotechnology 
Industry  is  simply  not  justified.  Singling  out  Biotechnology  is 
completely  unwarrented  and  without  merit. 

HIMA  recognizes  the  roles  that  NIOSH  and  CDC  are  expected  to  play,  but 
simply  does  not  agree  with  the  proposal's  conclusion  that  blanket 
medical  surveillance  of  the  biotechnology  Industry  Is  advisable. 
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HIMA  Comments  on  the  Revised  Edition  of  the  document 
"Medical  Surveillance  of  Biotechnology  Workers: 

Report  of  the  CDC/NIOSH  Ad  Hoc  Working  Group  on 
Medical  Surveillance  for  Industrial  Applications  of  Biotechnology." 

Presented  at  the  Large-Scale  Working  Group  meeting,  June  29,  1982. 

My  name  is  Timothy  Henry.  I'm  Director  of  Biological  Sciences  for  the 
Health  Industry  Manufacturers  Association.  HIMA  Is  a trade 
association  that  represents  266  medical  device  and  diagnostic  product 
manufacturers  with  some  570  operating  divisions  with  names  familiar  to 
all  of  you.  Last  year  these  companies  had  aggregate  sales  of  more  than 
10  billion  dollars. 

Biotechnology  is  an  ever  increasing  factor  in  the  plans  of  HIMA 
companies.  Hybrldoma  technology  has  already  had  an  important  and 
positive  impact  upon  these  companies.  Recombinant  DNA  technology  has 
not  yet  had  a similar  impact  upon  our  companies,  but  it  is  obvious  to 
all  of  us  in  the  industry  that  our  members  will  undoubtedly  be  using 
R-DNA  in  their  everyday  lab  work.  HIMA  has  established  two  Internal 
biotechnology  interest  groups  — one  on  hybridomas  and  one  on  R-DNA 
issues — and  we  hope  that  these  committees  soon  will  be  able  to  offer 
cogent  and  helpful  comments  on  Issues  before  this  working  group  or 
before  RAC.  The  HIMA  R-DNA  committee  was  just  formed  and  I have 
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believe  will  supplement  the  information  otherwise 


available  to 


you.  We  will  also  attempt  to  answer  questions  that  you  may  have 
and  to  assist  you  in  identifying  areas  of  questions  and  dialogue 
that  can  benefit  from  the  continued  association  of  our  two 
groups.  We  hope  that  this  dialogue  will  contribute  to  an 
enhancement  of  public  acceptance  of  the  biotechnology  industry 
and  the  regulatory  climate  in  which  we  operate.  To  that  end  I 
will  discuss  our  members'  practices  in  general  terms  in  several 
particular  areas  of  biotechnology  commercialization. 

Compliance  with  the  NIH  Guidelines  has  become  accepted 
industry  practice.  In  addition  the  industry  has  complied  with 
the  extensive  other  regulations  to  which  it  is  subject.  The 
present  government  regulations  governing  our  work  other  than  the 
NIH  Guidelines  are  already  comprehensive  ( e . g . , those  of  the  EPA , 
OSHA,  FDA,  U.S.D.A.),  yet  we  believe  that  we  can  work  under  these 
regulations  and  safely  produce  effective  products.  Additional 
regulation  would  contribute  little  to  public  health  and  safety 
and  would  be  duplicative  and  cumbersome  from  industry's  point  of 
view.  Accordingly,  we  believe  that  the  present  regulatory 
balance  has  been  properly  struck  between  the  public  and  industry, 
and  should  not  be  altered  significantly. 


1 . Current  Industry  Practice. 

One  of  the  areas  in  which  we  think  we  could  be  most 
helpful  to  you  is  informing  you  as  to  current  industry  practices 
in  the  area  of  biotechnology.  The  industry  is  beginning  to  make 
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the  transition  from  bench  scale  experiments  to  pilot  plant 
operations.  As  part  of  that  transition  the  industry  has  put  into 
effect  numerous  practices  which  reflect  our  concern  with  safety 
of  workers  and  the  environment.  Examples  of  industry  practices 
among  our  members  include: 

a.  Use  of  physical  and  biological  containment  based 
on  the  NIH  Guidelines; 

b.  Sterilization  of  wastes  prior  to  disposal; 

c.  Challenge  and  validation  of  safety  procedures; 

d.  Use  of  accounting  systems  for  biologically  active 
products  consistent  with  Good  Laboratory  Practices 

/ 

and  Good  Manufacturing  Practices; 

e.  Health  monitoring  programs;  and 

f.  Careful  design  of  procedures  and  equipment  to 
minimize  the  possibility  and  effects  of  human 
error , 

These  are  but  a few  of  the  areas  in  which  we  have 
instituted  special  controls.  Many  of  these  practices  result  from 
the  regulations  of  the  various  agencies  to  which  our  industry  is 
already  subject.  Others  result  from  compliance  with  the  NIH 
Guidelines  and  from  our  concern  for  worker  and  environmental 
safety.  Finally,  certain  practices  result  from  the  knowledge  we 
have  gained  from  extensive  experience  in  the  fermentation  of 
antibiotics  and  other  biochemicals.  These  fermentations  are  very 
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similar  to  the  operations  involved  in  fermentation  of  biotech- 
nology products  and  provide  an  information  base  which  we  believe 


is  very  relevant  to  large-scale  rDNA  experiments.  Many  of  our 
members  have  extensive  experience  in  antibiotic  and  other  large 
scale  fermentation  processes;  others  have  employed  as  experts 
persons  with  extensive  pharmaceutical  experience  in  this  area. 
Also,  the  IBA  represents  a forum  in  which  significant  aspects  of 
industrial  expertise  can  be  shared  among  our  members.  It  is  our 
belief  that  the  present  industry  standards  represent  a high  level 
of  care  which  exceeds  that  necessary  for  the  kinds  of  experiments 
which  are  presently  being  carried  out  or  contemplated  at  large- 
scale  levels. 


2 . Problems  with  Present  Large  Scale  Recommendations. 

Our  experience  has  indicated  that  the  present  Physical 
Containment  Recommendations  for  Large-Scale  Uses  of  Organisms 
Containing  Recombinant  DNA  Molecules  are  reasonable  and  workable, 
although  they  are  quite  stringent  for  work  at  the  Pl-LS  level. 
The  design  requirements  in  the  Recommendations  make  sense  to  us 
and  are  consistent  with  other  regulations  relating  to  the 
manufacture  of  products  for  use  with  human  subjects. 

While  it  has  not  yet  been  a problem  for  IBA  members,  we 
believe  there  are  potential  difficulties  arising  from  the 
requirement  in  Section  VII-B-2  of  the  Recommendations  that  the 
primary  containment  system  not  be  opened  until  all  microorganisms 
are  inactivated.  To  the  extent  that  this  requirement  means  that 
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all  recombinant  microorganisms  must  be  killed,  it  may  be  very 
difficult  in  some  processes  to  do  so  without  compromising  the 
product.  Killing  the  organism  prior  to  opening  the  containment 
system  is  not  pharmaceutical  industry  practice  in  certain 
fermentations  such  as  those  used  for  some  antibiotics.  While 
this  situation  does  not  call  for  a present  solution,  we  wish  to 
alert  the  Working  Group  as  to  its  potential  for  causing 
difficulties  as  more  fermentations  move  to  the  large-scale  step. 

3 . IBC  Review  Has  Proved  Satisfactory. 

The  IBC  plays  a key  role  under  the  present  NIH  Guide- 
lines. Our  experience  with  IBCs  has  been  favorable  and  we 
believe  that  they  are  the  most  appropriate  entity  for  the 
detailed  monitoring  of  large-scale  work.  We  strongly  recommend 
their  continued  use. 

Our  members  have  generally  found  the  IBCs  to  be  useful 
and  productive.  For  example,  IBCs  are  valuable  in  assuring  the 
community  that  independent  review  of  experiments  does  exist. 
While  we  are  convinced  by  worldwide  experience  that  rDNA  research 
is  safe,  the  IBCs  will  help  establish  an  expanded  data  base  which 
will  further  demonstrate  the  safety  of  this  work.  In  addition, 
IBCs  bring  together  many  different  expertises  and  allow  all 
safety  Issues  to  be  addressed  in  a single  forum  within  a company. 

Most  of  the  work  being  performed  by  IBA  members  is 
classified  as  exempt  or  PI,  We  feel  that  a full-blown  IBC  review 
prior  to  initiation  of  an  exempt  large-scale  experiment  is  not 
necessary.  We  recommend  that  exempt  experiments  require  only 
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simultaneous  notification  to  the  IBC  and  not  prior  approval  of 
the  IBC.  This  approach  seems  particularly  appropriate  because 
classification  as  exempt  means  that  the  issue  of  safety  has 
already  been  addressed.  Moreover,  large-scale  experiments  will 
be  performed  in  a facility  which  has  previously  been  approved  by 
the  relevant  IBC.  Within  the  IBA  there  is  significant  sentiment 
for  requiring  only  simultaneous  IBC  notice  -{as  opposed  to  prior 
approval)  for  PI  experiments  as  well  as  for  exempt  experiments. 

For  your  information  many  of  our  members  supplement 
their  IBC  review  with  frequent  monitoring  through  various  kinds 
of  safety  committees.  These  committees  are  able  to  monitor  the 
experiments  on  a day  to  day  basis.  At  the  same  time  internal 
safety  committees  obviate  the  concern  for  unnecessary  disclosure 
of  proprietary  information  which  sometimes  causes  problems  with 
an  IBC.  We  believe  that  these  safety  committees  are  a good 
example  of  a useful  addition  to  IBC  review  that  can  improve  the 
overall  process  of  monitoring. 

General  safety  committees  are  industry  practice  now 
and,  I believe,  are  useful  not  only  to  supplement  the  IBC  review 
as  indicated  above  but  are  also  valuable  in  assessing  and 
controlling  safety  risks  of  a more  general  nature.  Such 
committees  might  typically  review  the  use  of  flammable  solvents, 
the  design  and  safety  of  particular  items  of  equipment,  fire 
safety,  emergency  procedures  and  similar  safety  issues.  Because 
of  our  view  of  the  safety  of  rDNA  research  per  se,  many  of  us  see 
the  conventional  safety  issues  as  the  more  significant  ones  to  be 
assessed  and  controlled. 
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4 . The  10  Liter  Limit. 

Our  membership  has  no  problems  with  10  liters  as  the 
boundary  between  large  and  small  scale  experiments.  We  do  feel 
that  10  liters  is  an  arbitrary  boundary  and  certainly  does  not 
reflect  industry  practice.  Most  industrial  pilot  plant  opera- 
tions, for  example,  take  place  at  the  250-3,000  liter  size.  As 
additional  experience  is  accumulated  with  industrial  applica- 
tions, we  think  the  committee  will  find  it  logically  compelling 
to  adjust  the  large-sqale  threshold  upward. 

5 . Medical  Monitoring. 

Virtually  all  of  our  members  have  instituted  medical 

surveillance  programs.  Common  to  most  of  these  programs  are 
medical  check-ups,  storage  of  serum  samples  and  follow-ups  in 

cases  of  extended  or  serious  illnesses.  Since  the  IBCs  through 
the  institutions  are  charged  with  the  task  of  reviewing  medical 
monitoring  programs  as  part  of  their  obligations  under  the 
Guidelines,  these  programs  can  be  supplemented  by  the  IBC  in  the 
case  of  particular  experiments.  Thus,  if  any  special 

requirements  are  appropriate  in  the  case  of  a particular 
experiment,  the  IBC  can  require  a special  program  of  medical 
monitoring.  We  think  this  approach  is  most  reasonable  and 
recommend  its  continuance. 

A number  of  our  members  question  the  need  for  any 

medical  surveillance  program  directed  toward  recombinant  DNA 

experimentation  specifically  since  there  is  no  evidence  of  any 
hazard  unique  to  rDNA  experimentation.  Moreover,  it  is  widely 
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agreed  by  health  experts  that  it  is  very  difficult  to  run 

meaningful  medical  surveillance  without  knowing  what  you  are 
looking  for.  As  the  draft  report  on  medical  surveillance  by 
CDC/NIOSH  acknowledges,  "comprehensive  periodic  medical  examina- 
tions are  generally  of  little  value  in  the  detection  of  occu- 
pational disease".  Finally,  we  know  that  there  are  significant 
costs  to  these  programs.  Also  important  is  the  fact  that  we  are 
forcing  employees  to  undergo  mandatory  medical  procedures,  an 
intrusion  on  privacy  which  many  find  objectionable,  in  part 
because  there  is  no  obvious  benefit.  In  summary  we  are  presently 
not  in  favor  of  required  medical  surveillance  directed  specifically 

at  rDNA  work. 

6.  Continuing  RAC  - Industry  Dialogue. 

Finally,  Mr.  Chairman,  I would  like  to  stress  from 
industry's  point  of  view  the  high  value  that  we  place  on  the  type 
of  dialogue  that  your  committee  has  formally  initiated  today,  as 
well  as  our  belief  that  direct  benefits  can  be  anticipated  from 
its  continuation  and  strengthening. 

In  the  next  several  years  industrial  applications  of 
rDNA  research  procedures  and  products  will  certainly  grow.  With 
its  established  scientific  expertise,  credibility  and  record  of 
demonstrated  sensitivity  to  public  interests,  the  RAC  can  and 
should  reasonably  contribute  to  identifying  and  exploring  rDNA 
issues  particularly  relevant  to  commercial  use.  Such  activity 
could  complement  the  regulatory  actions  of  various  agencies  (many 
of  which  presently  have  liaison  representation  on  the  RAC  and 
Large  Scale  Review  Working  Group)  and  minimize  the  need  for 
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repetitive  treatment  of  issues.  Thus,  without  preempting  any 
regulatory  authority,  the  RAC  would  become  a focal  point  for 
efficiently  addressing  rDNA  issues  important  to  both  science  and 
commercial  development.  Under  such  a reasonable  regime, 
industry's  commitment  to  full  compliance  with  RAC  guidance  would 
be  expected  to  continue  and  be  strengthened. 

To  move  toward  successful  implementation  of  this  role, 
we  offer  two  specific  suggestions.  First,  both  the  Large  Scale 
Review  Working  Group  and  the  RAC  itself  would  benefit  by  being 
kept  better  informed  on  what  is  taking  place  in  industry.  We 
therefore  suggest  that  an  industry  representative  be  placed  on 
each  body  - without  voting  power  but  with  responsibility  to 
insure  that  industrial  approaches  and  perspectives  are  taken  into 
account  on  decisions  affecting  such  interests.  If  we  were 
requested  to  do  so,  IBA  would  be  pleased  to  designate  an  expert 
with  actual  large  scale  rDNA  experience  to  serve  in  this  role. 

Secondly,  we  believe  that  dialogue  between  the  IBA  and 
the  Large  Scale  Review  Working  Group  should  continue  periodically 
on  a regular  basis.  We  have  freely  expressed  some  of  our 
committee's  views  and  concerns  to  you  today.  We  look  forward  to 
hearing  whatever  questions  you  may  have.  In  light  of  your 
responsibility  to  advise  the  RAC  on  scale-up  matters,  we  are 
confident  that  a regular  channel  of  communication  can  be 
established  which  will  promote  understanding  and  respect  for  our 
various  points  of  view,  which  will  sharpen  Issues  that  should  be 
constructively  addressed  and  which  will  minimize  undue  strains  on 
the  NIH  and  industrial  community  as  we  pursue  compatible  goals. 
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Mr.  Chairman,  I appreciate  the  opportunity  to  have  made 
this  statement  today,  and  my  collegues  and  1 would  be  pleased  at 
this  time  to  try  to  address  any  questions  that  you  may  have. 
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DEPARTMENT  OF  HEALTH  AND 
HUMAN  SERVICES 

National  Institutes  of  Health 

Recombinant  DNA  Research;  Actions 
Under  Guidelines 

aocncy:  National  Institutes  of  Health, 
PHS.  DHHS. 

action:  Notice  of  actions  under  NIH 
Guidelines  for  Research  Involving 
Recombinant  DNA  Molecules. 

summary:  This  notice  sets  forth  actions 
taken  by  the  Director.  National  Institute 
of  Allergy  and  Infectious  Diseases,  by 
authority  of  the  Director,  NIH,  under  the 
April  1982  Guidelines  for  Research 
Involving  Recombinant  DNA  Molecules 
(47  FR  17180). 

ERSCCnvE  OATC  August  27, 1982. 

FOR  FURTHER  INFORMATION  CONTACT: 

Additional  information  can  be  obtained 
from  Dr.  William  ).  Gartland.  Office  of 
Recombinant  DNA  Activities  (ORDA), 
National  Institutes  of  Health.  Bethesda, 
Maryland  20205  (301)  496-6051. 
SUPPLEMENT  ARY  INFORMATION:  I am 
promulgating  today  a major  action  under 
' the  NIH  Guidelines  for  Research 

Involving  Recombinant  DNA  Molecules. 
This  action  Involves  a major  revision  of 
the  Guidelines.  In  accordance  with 
Section  IV-E-l-b  of  the  Guidelines.  I 
And  that  this  action  complies  with  the 
Guidelines  and  presents  no  significant 
risk  to  health  or  the  environment. 

The  structure  of  this  announcement  is 
as  follows: 

I.  Background. 

D.  Draft  Minute*  of  june  28.  1982.  Meeting 
of  the  Recombinant  DNA  Advisory 
Committee  (RAC). 

□I.  Response  of  Director.  NIAID.  to  the 
RAC  Recommendation*. 

IV.  Additional  Change*. 

Immediately  following  this 
announcement,  there  appears  in 
separate  section  of  the  Federal  Register 
the  revised  NIH  Guidelines  for  Research 
Involving  Recombinant  DNA  Molecules. 

L Background 

The  Recombinant  DNA  Advisory 
Committee  (RAC)  at  its  February  8-9. 
1962  meeting,  recommended  that  the 
National  Institutes  of  Health  (NIH) 
accept  a proposed  modirication  (46  FR 
59734)  of  the  NIH  Guidelines  for 
Research  Involving  Recombinant  DNA 
Molecules.  In  supporting  this 
modirication,  the  RAC  recommended 
that  a working  group  be  formed  to 
simplify  further  and  modify  the 
document.  On  April  21. 1982,  the  NIH 
promulgated  the  revised  Guidelines  (47 
FR  17100). 
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An  ad  hoc  Working  Group  on 
Revision  of  the  Guidelines  was  formed 
and  convened  for  a meeting  on  April  19, 
1982.  The  committee  addressed  several 
issues  at  this  meeting.  This  first  topic 
was  an  attempt  to  improve  the 
"presentation"  of  the  Guidelines.  It  was 
felt  that  most  of  Section  II,  which 
describes  physical  and  biological 
containment  standards,  as  well  as 
shipping,  should  be  moved  to  three 
separate  new  Appendices  (C,  H,  and  I). 
In  addition,  the  section  describing 
shipment  (currently  II-C)  should  be 
expanded  to  include  further  information 
on  packaging  and  labeling.  It  was  noted 
that  the  current  Guidelines  provide  little 
concrete  guidance  for  shipping 
materials;  rather,  they  refer  the  reader  to 
other  sources. 

Language  describing  "General 
Applicability"  and  "General 
Definitions”  should  be  removed  from 
Section  IV  and  placed  in  Section  I. 

The  working  group  discussed  the 
question  of  whether  the  language  of 
Action  IIl-A-1  and  Appendix  F which 
refers  to  "toxins”  also  applies  to  other 
pharmacologically  active  molecules.  A 
correspondent  had  questioned  whether 
"pharmacologically  active  molecules" 
such  as  certain  hormones  should  be 
treated  as  toxins.  Pointing  to  Section  I- 
B,  second  paragraph,  which  cites;  "a 
toxin  or  a pharmacologically  active 
agent.”  the  working  group  agreed  that 
the  intent  of  the  Guidelines  is  to  cover 
these  types  of  molecules  and 
recommended  that  the  language  dealing 
with  toxins  in  the  Guidelines  be 
amended  to  reflect  that  intent. 

The  working  group  discussed  the  issue 
of  which  document  should  be  utilized  to 
determine  the  pathogenic  classification 
of  an  organism.  The  original  1976 
Guidelines  used  the  publication 
Classification  of  Etiologic  Agents  on  the 
Basis  of  Hazard,  4th  edition.  July  1974; 
U.S.  Department  of  Health,  Education 
and  Welfare,  Public  Health  Service. 
Center  for  Disease  Control,  as  the 
reference  source  for  classification  of 
microorganisms  for  the  purposes  of  the 
Guidelines.  All  subsequent  revisions  of 
the  Guidelines  have  also  used  this 
document.  At  the  present  time,  the 
Centers  for  Disease  Control  (CDC)  and 
the  NIH  are  engaged  in  an  effort  to 
revise  the  Classification  of  Etiologic 
Agents  on  the  Basis  of  Hazard.  The 
working  group  felt,  however,  that  this 
revised  version  might  not  serve  the 
purposes  of  the  Guidelines  as  well  as 
the  original  1974  version.  Nonetheless, 
the  working  group  noted  that  additional 
pathogens  should  be  added  to  the 
classification  in  the  Guidelines  and  that 
the  classification  should  be  updated 
regularly.  It  was  also  noted  that  some 
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organisms  might  better  be  treated  in  a 
manner  specific  for  the  purposes  of  the 
Guidelines.  The  working  group 
recommended,  therefore,  that  the  RAC 
and  NTH  adopt  for  the  Guidelines  a 
revised  version  of  the  1974  CDC 
classification,  and  that  the  RAC  should 
assume  responsibility  for  regularly 
updating  the  listing.  The  working  group 
recommended  that  (a)  the  following 
bacteria  be  added  to  the  list  of  Class  2 
bacterial  agents; 

Aeromonas  hydrophila 
Campylobacter  fetus 
Campylobacter  jejuni 
Edwardsiella  tarda 
Yersinia  enterocolitica 

and  the  listing  for  Escherichia  coli  be 
changed  to  refer  to  "all 
enteropathogenic,  enterotoxigenic, 
enteroinvasive.  and  strains  bearing  K1 
antigen;"  (b)  Vesicular  stomatitis  virus 
be  listed  as  a Class  2 viral  agent  rather 
than  a Class  3 viral  agent;  (c)  Rabies 
street  virus  be  classified  as  a Class  3 
viral  agent  for  all  procedures;  (d) 
Alastrim,  Smallpox,  and  Whitepox 
should  be  listed  as  Class  5 viral  agents 
rather  than  as  Class  3 and  Class  4 
agents  as  the  study  of  these  viruses  is 
restricted  to  a single  national  facility 
national  facility  (WHO  Collaborating 
Center  for  Smallpox  Research,  Centers 
for  Disease  Control)  and  the  language 
dealing  with  Poxviruses  modified 
accordingly;  (e)  Viruses  classified  as 
low  risk  oncogenic  viruses  by  the 
National  Cancer  Institute  Safety 
Standards  for  Research  Involving 
Oncogenic  Viruses  (October  1974,  U.S. 
Department  of  Health,  Education,  and 
Welfare  Publication  Number  (NIH)  75- 
790)  should  be  classified  as  Class  2 
agents  for  the  purposes  of  the 
Guidelines;  and  (f)  Moderate-risk 
oncogenic  viruses  should  be  classified 
as  Class  3 agents  for  the  purposes  of  the 
Guidelines.  Furthermore,  footnotes, 
references,  and  the  title  of  Appendix  B 
should  be  modified  to  reflect  the  status 
of  a revised  Appendix  B. 

The  working  group  dealt  with  the 
issue  of  the  composition  of  the 
Institutional  Biosafety  Committees 
(IBCs).  A discussion  arose  as  to  the 
necessity  of  stating  in  current  Section 
IV-D-2-a  that  not  less  than  20  percent 
of  the  membership  of  the  IBC  shall  not 
be  affiliated  with  the  institution.  It  was 
fell  that  the  20  percent  specification 
limits  the  flexibility  of  the  university  in 
appointing  members  to  the  IBC.  The 
example  was  offered  of  an  IBC  fulfilling 
the  20  percent  specification,  but  wishing 
to  add  an  additional  specialist  affiliated 
with  the  university.  However,  non- 
affiliated  representation  would  fall 
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below  20  percent  when  this  specialist  is 
appointed  and  the  oniversity  woald 
have  to  appoint  another  non-affiliated 
member,  llie  specification  that  at  least 
two  members  shall  not  be  a^iliated  with 
the  institution  should  remain  m the 
Guidelines  to  ensure  community 
representation.  It  was  felt  that  in  a 
twenty  member  committee,  two  public 
members  would  provide  adequate 
representation  for  the  community. 
Members  of  the  working  group  could  not 
envisage  IBCs  larger  than  20  members 
functioning  smoothly.  In  addition,  it  was 
noted  that  ORDA  reviews  IBC 
membership  for  comidiance  and  would 
be  alert  to  cases  in  which  an  institution 
might  attempt  to  dilute  community 
representation  by,  for  example, 
af^inting  a 50  member  committee. 

The  working  group  also  considered 
the  language  of  current  Section  IV-D-2- 
b.  A discussion  ensued  regarding 
representation  on  the  IBC  from  the 
laboratory  technical  staff.  If  the  term 
“nondoctoral"  was  deleted,  postdoctoral 
associates  might  also  be  appointed  to 
the  IBC.  Other  members  of  the  working 
group  pointed  out  that  technicians  are. 
indeed,  those  most  likely  to  be 
performing  recombinant  DNA 
experiments  and  those  having  the  least 
“competitive”  pressures  exerted  on 
them.  Although  technicians  do 
experience  certain  types  of  pressures, 
many  on  the  working  group  felt  they 
would  be  among  the  best 
“watchpersons.” 

The  working  group  also  recommended 
a number  of  ad^tional  changes  in  the 
Guidelines.  The  reconnnendations  of  the 
working  group,  with  minor  modifications 
introduced  by  NIH  staff  were 
summarized  in  a Federal  Register 
amiouncemmit  on  May  26, 1982  (47  FR 
23110).  The  proposed  revised 
Guidelines,  incorporating  the  changes, 
were  printed  in  their  entirety  in  the 
same  Federal  Register  aimouncement. 
Several  addition^  proposed  changes 
were  also  published  for  comment. 

On  )une  28, 1982,  the  RAC  reviewed 
the  proposed  revised  Guidelines  and  the 
one  letter  of  comment  received  on  the 
proposed  revtsirms.  Part  0 of  this 
announcement  contains  the  draft 
minutes  of  the  relevant  portion  of  the 
June  28, 1982,  RAC  meeting.  Part  111 
gives  the  response  of  the  Director, 
National  Institute  of  Allergy  and 
Infectious  Diseases,  to  the  RAC 
recommendations. 

n.  Draft  Minutes  of  Relevant  Portions  of 
June  28, 1982,  Meeting  of  the 
Recombinant  DNA  Advisory  Committee 

Dr.  Nightingale  began  discussion  of 
the  modifications  (tabs  1071, 1072, 1074) 
to  the  Guidehnes  proposed  by  the 


Working  Group  on  Revision  of  the 
Guidelines.  She  recalled  to  the 
committee  that  the  RAC  at  its  February 
8-9, 1982  meeting,  recomended  that  the 
NIH  accept  a proposed  modification  of 
the  NIH  Guidelines  for  Resecnch 
Involving  Recombinant  DNA  Molecules. 
In  recommending  this  modification  to 
the  NIH.  the  committee  recommended 
that  a working  group  be  formed  to 
further  simplify  and  modify  the 
document.  The  NIH,  following  this 
recommendation,  promulgated  the 
Revised  Guidelines  on  April  21, 1982.  An 
ad  hoc  Working  Group  on  Revision  of 
the  Guidelines  was  formed  and 
convened  for  a meeting  on  April  19, 

1982,  to  further  modify  the  document 
promulgated  on  April  21, 1982.  Dr. 
Nightingale  said  the  working  group 
attempted  to  clarify  and  simplify, 
wherever  possible,  the  structure  and 
language  of  the  Guidelines,  to  suggest 
changes  apprc^riate  in  light  of  available 
data,  and  to  reconunend  future  activities 
in  the  area  of  guideline  review  and 
revision. 

Dr.  Nightingale  then  indicated  four 
major  proposed  modifications  offered  by 
this  working  group.  First,  the  working 
group  had  suggested  the  presentatron  of 
the  Guidelines  be  rearranged  primarily 
by  placing  the  description  of  physical 
and  biological  containment  into 
appencfices.  Second,  the  working  group 
recommended  that  the  RAC  and  NIH 
adopt  for  the  Guidelines  a revised 
version  of  the  1974  GDC  Classification 
of  Etiologic  Agents  on  the  Basis  of 
Hazard.  Hie  working  group  also 
suggested  that  the  RAC  assume 
responsibility  for  regularly  updating  the 
listing.  Dr.  Nightingale  explained  that 
the  original  1976  Guidelhies  used  the 
Classification  of  Etiologic  Agents  on  the 
Basis  of  Hazard,  4th  Edition,  July  1974, 
U.S.  Department  of  Health,  Education, 
and  Welfare,  Public  Health  Service, 
Center  for  disease  Contnd  (CDC),  as  the 
reference  source  for  classi^ation  of 
microorganisms  for  the  purposes  of  the 
Guidelines.  At  the  present  time,  die  CDC 
and  the  NIH  are  engaged  in  an  effort  to 
revise  this  classification.  The  working 
-groupi  however,  feh  that  this  revised, 
version  might  not  serve  the  purposes  of 
the  Guidelines  as  well  as  the  original 
1974  version  as  revised.  This  is  the  only 
proposal  of  the  working  group  that 
received  a tetter  of  comment,  and  Dr. 
Bems  said  he  wished  to  reply  to  an 
issue  raised  by  Dr.  John  Richardson  of 
the  CDC  in  a letter  of  June  10, 1982  (tab 
1074),  concerning  the  proposed  revision 
of  Appendix  B for  the  purposes  of  the 
NIH  Guidelines.  Dr.  Bems  said  the 
proposed  revised  classification  would 
classify  Rabies  street  virus  as  a Gass  3 
agent  for  all  procedures.  Dr.  Richardson 


suggested  that  a Class  2 designation  was 
adequate.  Dr.  Bems  said  be  had 
discussed  the  issue  with  Dr.  Richardson 
and  they  had  ag|-eed  that  a Class  3 
specification  for  Rabies  street  virus  was 
more  appropriate  for  the  purposes  of  the 
NIH  Guidelines:  investigators  following 
the  NIH  Guidelines  would  more 
probably  be  using  chemical  quanUties  of 
viruses,  rather  than  the  quantities 
needed  for  diagnostic  purposes  on 
which  the  CDC  classification  was  baaed. 

Third,  Dr.  Nightingale  said  the 
working  group  had  ^scussed  at  length 
the  role  and  responsibilities  of  the  IBCs. 
They  noted  that  a greater  burden  bad 
been  placed  on  the  IBCs  by  the  April  21, 
1982,  revision  of  the  Guidelines.  Hie 
working  group  discussed  whether  RAC 
should  collect  information  about  IBC 
functions.  One  suggestion  was  that  a 
questionnaire  be  sent  to  all  IBCs. 

Mr.  Mitchell  commented  that  the  IBCs 
have  been  delegated  a great  deal  of 
responsibility,  but  RAC  has  little  data 
on  the  actual  fimctioning  and 
effectiveness  of  the  IBCs.  He  suggested 
that  some  mechanism  of  specific 
communication  between  RAC  and  the 
IBCs  should  be  developed. 

Fourdi,  Dr.  bfightingale  noted  that  the 
woiidng  group  suggested  an  ongoing 
process  of  review  and  revision  of  the 
Guidelines;  such  a process  should  occur 
with  some  regular  periodicity,  perhaps 
once  a year. 

Mr.  Thornton  suggested  that  RAC 
proceed  dtrough  die  proposed  revisions 
of  the  Guidehnes  section  by  section; 
amendments  could  then  be  offered  in  an 
ordeiiy  fashion.  He  requested  a formal 
motion  to  adopt  the  proposed  revised 
Guidelines  as  they  appeared  in  the 
Federal  Register  of  May  26, 1982  (tab 
1072}.  Dr.  ^med  so  moved,  and  Dr. 
Bems  seconded  the  motion.  Dr.  Mason 
offered  an  amendment  to  commend  the 
working  group  for  its  outstanding  efforts 
in  generating  the  proposed  document. 

Dr.  Ahmed  accepted  the  amendment  as 
did  Dr.  Bems. 

Beginning  with  Section  I of  the 
Guidelines,  Dr.  Baltimore  questioned  the 
words  “potentially  harmful 
polynucleotide”  hi  the  second  paragraph 
of  Section  I-B,  Definition  of 
Recombinant  DNA  Molecules.  He  asked 
how  synthetic  DNA  segments  could 
yield  "potentially  harmful 
polynucleotides”  other  than  being 
translated  to  "potentiaUy  harmful 
polypeptides”.  Dr.  Wensink  suggested  ft 
might  be  a transposable  element.  It  was 
agreed  to  leave  &e  leinguage  as 
proposed. 

Dr.  Baltimore  said  that  a 
“pharmacologically  active  agent”  is 
equated  with  a toxin  in  Section  I-B.  He 
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questioned  that  language.  It  was  pointed 
out  that  the  text  says  “e.g..  a toxin  or  a 
pharmacologically  active  agent”  and 
does  not  necessarily  equate  the  two. 

Also  the  text  is  identical  with  that  in  the 
current  April  21, 1982  version  of  the 
Guidelines.  Dr.  Bems  said  the  working 
group  determined  that  proposals  to 
clone  genes  for  certain  biologically 
active  polypeptides  should  be  carefully 
evaluated,  as  were  proposals  involving 
toxins.  The  language  of  Section  III-A-1 
and  Appendix  F have  been  modified  to 
reflect  diis  intent.  Dr.  Bems  said  these 
sections  specify  the  LDSOs  that  define 
"biologically  active  polypeptides."  It 
was  agreed  to  leave  the  language  as 
proposed. 

Cir.  Nightingale  then  reviewed  the 
proposed  changes  in  Section  111.  She 
noted  that  a "caution"  had  been  added 
to  Section  IIl-B-3.  That  caution  is  as 
follows: 

CAUTION:  Special  care  ihould  be  used  in 
the  evaluation  of  containment  levels  for 
experiments  which  are  likely  to  either 
enhance  the  pathogenicity  (e.g..  insertion  of  a 
host  oncogene)  or  to  extend  the  host  range 
(e.g..  introduction  of  novel  control  elements) 
of  viral  vectors  under  conditions  which 
permit  a productive  infection.  In  such  cases, 
serious  consideration  should  be  given  to 
raising  physical  containment  by  at  least  one 
level 

Dr.  Nightingale  said  this  is  one 
instance  where  new  information 
suggested  that  a caution  be  added.  Dr. 
Ahmed  asked  to  whom  the  caution  was 
addressed.  Dr.  Bems  replied  that  the 
caution  is  addressed  primarily  to  the 
IBC.  Dr.  Ahmed  asked  if  the  phrase 
"consideration  by  the  IBC"  should  be 
added.  He  felt  the  caution  as  proposed 
appeared  parenthetical:  the  I^  should 
be  cited  more  explicitly.  Dr.  Bems  did 
not  accept  Dr.  Ahmed's  suggestion  as  he 
felt  responsibility  should  be  incumbent 
on  both  the  investigator  and  the  IBC.  Dr. 
Ahmed  withdrew  the  proposal. 

Dr.  Nightingale  asked  if  Dr.  Ahmed,  as 
the  maker  of  the  motion,  would  agree  to 
•trike  the  work  "viral”  in  Section  IIl-B- 
2-a.  The  language  reads  in  part: 

* * * RecombinanI  DNA  experiments  in 
which  DNA  from  Class  4 agents  is  transferred 
into  nonpathogenic  prokaryotes  or  lower 
eukaryotes  can  be  performed  at  P2 
containment  after  demonstration  that  only  a 
totally  and  irreversibly  defective  fraction  of 
the  agent’s  viral  genome  is  present  In  a given 
lecombinanL 

Dr.  Bems  explained  that  currently  all 
Class  4 agents  classified  in  Appendix  B 
are  viruses.  That  situation  might, 
however,  change  in  the  future,  and 
deleting  the  word  “viral"  in  Section  III- 
B-2-a  would  provide  greater  flexibility. 
Dr.  Ahmed  agreed  to  delete  the  word 
"viral." 


Dr.  Gottesman  noted  that  language 
from  Sections  III-B-2-a  and  III-B-2-b  of 
the  April  21, 1982,  Guidelines  had  been 
combined  by  the  working  group  into  a 
new  Section  IIl-B-2-a.  In  so  doing,  the 
working  group  had  moved  experiments 
involving  a totally  and  irreversibly 
defective  fraction  of  Class  4 agents  into 
Section  Ill-B-2-a,  and  delegated 
authority  to  the  IBC  to  lower 
containment  on  experiments  involving 
these  agents. 

Dr.  Nightingale  mentioned  the 
inadvertment  omission  in  Section  III-B- 
4-a  of  language  dealing  with  USDA 
permits  for  working  with  Class  5 agents, 
and  suggested  suitable  language  be 
inserted  analogous  to  that  found  at  the 
end  of  Section  III-B-2-b.  Mr.  Thornton 
asked  if  Dr.  Ahmed  would  agree  to 
insertion  of  such  language  in  Section  III- 
B-4-a.  Dr.  Ahmed  agreed  as  did  Dr. 
Bems. 

Dr.  Nightingale  then  referred  to 
Section  Ill-C,  Experiments  that  Require 
IBC  Notice  Simultaneously  with 
Initiation  of  Experiments.  The  first 
sentence  of  this  section  reads  as 
follows: 

Experiments  not  included  in  Section  Ill-A 
Ill-B.  IIl-O.  and  subsections  of  these  sections 
are  to  be  considered  in  Section  UI-C. 

She  said  the  working  group  was 
concerned  with  the  language  of  this 
section.  They  noted  that  non-exempt 
experiments  which  might  merit  more 
stringent  review  by  RAC  or  by  the  IBC 
prior  to  initiation  of  the  experiment 
might  not  be  adequately  described  in 
Sections  III-A  and  III-B  and.  thus, 
would  automatically  fall  into  Section  III- 
C.  Dr.  Nightingale  suggested  that  a 
reference  be  added  at  the  end  of  the  first 
paragraph  of  Section  Ill-C  drawing  the 
reader's  attention  to  the  first  two 
paragraphs  of  Section  IV-A,  which 
emphasizes  the  responsibility  of  the 
institution  and  those  associated  with  it. 
Dr.  Nightingale  said  the  clause 
emphasizing  institutional  responsibility 
in  Action  IV-A  ought  to  read: 

• * * Therefore,  it  is  the  responsibility  of 
the  Institution  and  those  associated  with  it  to 
adhere  to  the  intent  of  the  Guidelines  as  well 
as  to  their  specifics. 

The  RAC  agreed  that  the  word 
"intent"  should  be  substituted  for  the 
word  "purpose”  which  was  used  in  the 
version  proposed  by  the  working  group. 
Dr.  Ahmed  agreed  to  add  a reference  to 
Section  IV-A  in  Section  IIl-C  and  to 
substitute  the  word  "intent"  for  the 
word  "purpose"  in  the  language  of 
Section  IV-A.  Dr.  Berns  agreed. 

Dr.  Baltimore  questioned  why  low-risk 
oncogenic  viruses  had  been  classified  in 
proposed  Appendix  B as  Class  2 agents. 
He  said  most  are  not  human  pathogens 


at  all.  and  many  are  extremely 
innocuous.  He  felt  that  classifying  low- 
risk  oncogenic  viruses  as  Class  1 agents 
and  moderate-risk  oncogenic  viruses  as 
Class  2 agents  would  be  more 
reasonable.  Dr.  Berns  did  not  agree 
completely;  he  felt  some  of  the 
moderate-risk  oncogenic  viruses,  such 
as  Herpesvirus  saimiri  or  EB  virus, 
should  be  classified  as  Class  3 agents. 

Dr.  Baltimore  agreed  that  Herpesvirus 
saimiri  might  be  classified  as  a Class  3 
agent  but  felt  Rous  sarcoma  virus  be 
classified  as  Class  1.  Dr.  Bems  ageed 
that  the  list  warranted  closer  looking  at, 
but  he  did  not  feel  that  this  RAC 
meeting  was  the  appropriate  time  for 
such  a virus  by  virus  review.  Dr. 
McKinney  pointed  out  that  P2  provides 
the  investigator  with  physical  protection 
that  is  desirable  and  necessary  for 
working  with  these  agents. 

He  suggested  low-risk  oncogenic 
viruses  should  be  used  under  Class  2 
containment  conditions.  Dr.  Baltimore 
noted  that  in  the  current  Guidelines  a 
listing  is  given  in  Appendix  B of  low-risk 
and  moderate-risk  oncogenic  viruses, 
but  no  containment  relative  to  the 
Guidelines  is  specified.  The  proposed 
revised  Guidelines  include  the  new 
statements  that  low-risk  oncogenic 
viruses  "should  be  treated  as  Class  2 
agents"  and  moderate-risk  oncogenic 
viruses  "should  be  treated  as  Class  3 
agents."  Therefore,  this  involves  an 
increased  stringency  of  the  proposed 
revised  Guidelines  for  these  agents. 

Dr.  Brill  questioned  the  inclusion  of  all 
Klebsiella  strains  as  Class  2 agents  in 
Appendix  B.  He  said  Klebsiella  species 
are  ubiquitous.  Dr.  Bems  point  out  that 
Klebsiella  was  classified  as  Class  2 in 
the  original  1974  edition  of  the 
Classification  of  Etiologic  Agents;  the 
working  group  had  not  changed  its 
classification.  Dr.  Holmes  said  he  could 
suggest  several  modifications  to 
Appendix  B:  he  agreed  with  Dr. 
Richardson  that  Schistosoma  mansoni 
should  be  Class  2;  the  Psittacosis- 
Omithosis-Trachoma  group  needs  to  be 
revised;  consideration  should  be  given 
to  grouping  Mycobacterium  leprae  with 
Mycobacterium  tuberculosis.  Mr. 
Thornton  suggested  in  view  of  the 
number  of  specific  concerns  expressed 
concerning  Appendix  B that  a working 
group  review  the  list  and  report  to  the 
RAC  at  its  next  meeting.  This  was 
agreed  to. 

Dr.  Nightingale  reviewed  the  proposed 
changes  in  Section  IV,  Roles  ond 
Responsibilities.  These  modifications 
include: 

(1)  in  Section  lV-B-2,  language  was 
inserted  to  the  effect  that  the  IBC's 


[543] 


Federal  Register  / Vol.  47.  No.  167  / Friday,  August  27,  1982  / Notices 


38043 


“responsibilities  need  not  be  restricted 
to  recombinant  DNA," 

(2)  in  Section  lV-B-2-a,  the 
requirement  was  deleted  that  20  percent 
of  the  IBC  membership  not  be  affiliated 
with  the  institution  (although  the 
requirement  was  retained  that  at  least  2 
IBC  members  not  be  affiliated  with  the 
institution]  and 

(3)  in  Section  IV-B-2-b,  language 
recommending  that  “at  least  one 
member  be  a nondoctoral  person  from  a 
laboratory  technical  staff  was  modified 
to  read  “at  least  one  member  be  from 
the  laboratory  technical  staff.” 

Dr.  Berns  commented  on  the  proposal 
to  delete  the  word  “nondoctoral".  He 
said  some  members  of  the  working 
group  felt  a “nondoctoral"  technician 
with  actual  “hand-on"  experience  was 
most  appropriate  for  this  "slot"  on  the 
IBC.  Others  members  felt  that  anyone 
who  had  “hand  on”  experience  and  who 
was  not  a principal  investigator 
(including  technician,  research  associate 
or  post-doctoral  fellow)  was  an 
appropriate  representative  of  the 
laboratory  technical  staff.  Following 
much  discussion,  the  term  “nondoctoral” 
had  been  deleted  from  the  proposed 
revised  Guidelines  by  the  working 
group. 

Dr.  Ahmed  questioned  why  the 
requirement  was  deleted  that  20  percent 
of  the  IBC  membership  by  non-affiliated 
with  the  Institution.  Dr.  Bems  offered 
the  example  of  an  IBC  just  fulfilling  the 
20  percent  specification,  but  wishing  to 
add  an  additional  specialist  affiliated 
with  the  university. 

When  this  specialist  was  appointed, 
non-affiliated  representation  would  fall 
below  20  percent,  and  the  university 
would  have  to  appoint  another  non- 
affiliated  member.  Dr.  Bems  said  the 
working  group  felt  the  percentage  of 
non-affiliated  members  was  not  critical 
as  long  as  two  non-affiliated  members 
were  present  on  the  IBC.  Dr.  Ahmed 
pointed  out  that  on  an  IBC  composed  of 
20  members,  with  2 non-affiliated 
members,  non-affiliated  representation 
would  6e  10  percent,  or  half  of  the  non- 
affiliated  composition  mandated  under 
the  current  Guidelines.  He  said  the 
failure  to  maintain  this  requirement 
troubled  him.  Dr.  Mason  point  out  that  a 
five-membered  IBC  would  have  at  least 
40  percent  of  its  membership  non- 
affiliated.  Dr.  McKinney  said  he 
believed  that  the  institution,  which 
appoints  members  to  the  IBC,  will 
respond  to  the  intent  of  the  Guidelines 
and  appoint  IBCs  of  an  appropriate 
composition. 

Moving  to  the  next  section.  Dr. 
Nightingale  called  the  attention  of  the 
RAC  to  Section  IV-B-2-f.  Section  IV-B- 
2-f  reads: 


Institutions  are  encouraged  to  open  IBC 
meetings  to  the  public  whenever  possible, 
consistent  with  protection  of  privacy  and 
proprietary  interests. 

Dr.  Nightingale  said  no  modifications 
were  suggested  for  this  section,  but 
noted  that  one  member  of  the  working 
group,  Ms.  King,  felt  the  issue  of  open 
meetings  should  be  evaluated  at  some 
point  in  the  future,  and  that  open 
meetings  probably  should  eventually  be 
required. 

Dr.  Nightingale  finally  noted  the 
addition  of  proposed  language  to 
Section  IV-D-4.  The  proposed  language 
reads: 

Note. — Other  Federal  agencies  which  have 
adopted  the  NIH  Guidelines  may  have  the 
authority  to  terminate  funding  to  their 
grantees  should  these  grantees  not  comply 
with  the  NIH  Guidelines. 

She  felt  this  statement  is  not  sufficient 
and  that  the  section  should  be  expanded 
to  include  a description  of  the  Federal 
Interagency  Advisory  Committee  on 
Recombinant  DNA  Research  and  of  its 
membership.  Dr.  Goldstein  felt  that 
some  description  of  the  Interagency 
Committee,  particularly  a statement  that 
its  members  have  agreed  to  abide  by  the 
NIH  Guidelines,  would  be  desirable.  Dr. 
Gottesman  suggested  that  an  Appendix, 
describing  the  Interagency  Committee, 
its  agency  members,  and  a statement 
that  these  agencies  have  agreed  to  abide 
by  the  Gui^lines,  be  added  to  the 
Guidelines.  References  would  be  made 
to  this  new  Appendix  at  (1)  Section  IV- 
C-l-a-(4)  which  describes  the  Director’s 
responsibility  for  maintaining  this 
committee,  and  (2)  under  Section  IV-D-4 
in  place  of  the  “Note.”  Dr.  Ahmed 
suggested  the  proposed  Appendix 
should  also  describe  how  the 
Interagency  Committee  was  formed, 
who  it  reports  to,  and  what 
responsibilities  member  agencies  have 
assumed  with  respect  to  the  NIH 
Guidelines.  Dr.  Ahmed  agreed  to  accept 
this  amendment,  as  did  Dr.  Bems. 

Dr.  Goldstein  said  he  still  had 
concerns  on  the  potential  use  of 
recombinant  DNA  technology  for 
biological  warfare.  He-noted  that  the 
Department  of  Defense  (DoD)  is  a 
member  of  the  Interagency  Committee. 
He  said  that  earlier  in  the  meeting  RAC 
heard  of  classified  research  conducted 
by  DoD.  However,  several  questions  on 
this  research  had  not  been  answered  to 
Dr.  Goldstein's  satisfaction  by  the  DoD 
representative.  Dr.  McCullough  said  that 
many  DoD  biomedical  research  projects 
are  unclassified,  but  there  are  projects 
in  defensive  biological  warfare 
techniques  and  processes  that  are 
classified.  These  projects  might  include 
aerosol  detection  devices,  antibody 


identification  devices,  or  air  sampling 
processes.  These  are  not  weapons.  Dr. 
Goldstein  asked  if  the  motion  made 
earlier  in  the  meeting  concerning  the  use 
of  recombinant  DNA  technology  for 
biological  warfare  might  be 
reconsidered.  Dr.  Ahmed  seconded.  By  a 
vote  of  flve  in  favor,  thirteen  opposed, 
and  no  abstentions  the  RAC,  however, 
refused  to  reconsider  the  earlier  motion. 

Mr.  Thorton  called  the  attention  of  the 
RAC  to  Part  D of  tab  1072  which 
includes  certain  sections  of  the  current 
Guidelines  which  the  working  group 
suggested  deleting  but  which  NIH  staff 
felt  should  be  retained.  He  said  the 
version  which  Dr.  Ahmed  had  moved 
includes  these  sections.  If  any  member 
does  not  approve  of  the  retention  of  any 
section,  a specific  motion  to  delete 
should  be  made.  The  sections  to  be 
retained  are:  (1)  Section  I-D-5  of  Section 
I-D,  General  Definitions,  which  defines 
“Director,  NIH,”  (2)  Section  IV-B-5-b 
and  its  subsections  of  IV-B-5,  Principal 
Investigator,  which  deals  with 
submissions  by  the  principal 
investigator  to  the  NIH,  (3)  Section  IV- 
C-l-b-(l)-(®)  Section  IV-C-l-b- 
(IHb)  of  Section  IV-C-l-b,  Specific 
Responsibilities  of  the  Director,  and  (4) 
Section  rV-C-l-b^2)  and  its 
subsections  which  detail  certain  lesser 
actions  which  are  the  responsibility  of 
the  Director.  No  motion  to  delete  any  of 
these  sections  was  made. 

Dr.  Brill  returned  to  the  issue  of  the 
classification  of  Klebsiella  as  a Class  2 
agent  in  Appendix  B.  He  suggested  that 
the  language  in  Appendix  B which  reads 
“Klebsiella — all  species  and  all 
serotypes”  be  modiHed  to  read 
"Klebsiella — all  strains  known  to 
originate  from  human  and  animal 
sources.”  Dr.  Gottesman  asked  vvhat  an 
investigator  would  assume  if  he  did  not 
know  the  source  of  a strain.  Dr.  Brill 
replied  that  an  investigator  would 
assume  that  particular  Klebsiella  strain 
was  a Class  1 agent.  Dr.  Gottesman 
pointed  out  that  no  new  restrictions 
were  being  imposed  on  investigators 
working  with  Klebsiella  by  the  proposed 
revised  Guidelines.  She  questioned  the 
appropriateness  of  modifying  this 
language  at  this  RAC  meeting  without 
data  sufficient  to  formulate  a reasonable 
motion.  She  felt  a working  group  could 
examine  the  issue  in  greater  detail.  Dr. 
Ahmed  agreed  the  issue  should  be 
referred  to  a working  group;  he  felt 
insufficient  information  was  available  at 
the  moment.  Dr.  McKiimey  said  the 
Classification  of  Etiologic  Agents  states 
that  “human  etiologic  agents”  have  been 
classified.  Presumably,  those  strains  of 
Klebsiella  classified  in  proposed 
Appendix  B are  only  the  human 
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pathogens.  Dr.  Tolin  pointed  out  that 
Klebsiello  appears  in  Sublist  A of 
Appendix  A and  therefore  many 
experiments  involving  Klebsiella  will  be 
totally  exempt  from  the  Guidelines. 

Dr.  Holmes  suggested  that  the  RAC 
might  follow  either  of  two  options:  (1) 
Recommend  Appendix  B as  proposed  by 
the  working  group,  or  (2)  retain 
Appendix  B as  it  appears  in  the  current 
Guidelines.  He  said  he  would  suggest  as 
an  amendment  that  RAC  retain 
Appendix  B as  it  currently  appears  in 
the  Guidelines.  Dr.  Bems  disagreed;  he 
said  few  substantive  changes  had  been 
made  m proposed  Appendix  B,  and  he 
would  not  accept  Or.  Holmes' 
amendment.  Dr.  Holmes  withdrew  his 
amendment 

Mr.  Thornton  called  the  question  on 
Dr.  Ahmed's  motion  to  recommend  the 
proposed  revised  Guidelines,  as 
amended.  By  a vote  of  eighteen  in  favor, 
none  opposed,  and  no  abstentions,  the 
motion  was  accepted. 

Response  of  Director,  NIAID,  to  tbe 
RAC  Recommendations 

In  this  section.  I will  review  the 
recommendations  of  the  RAC  on  the 
proposed  revised  Guidelines.  They  were 
published  for  public  comment  in  the 
Federal  Register  of  May  26. 1962.  Only 
one  comment  was  received,  from  Dr. 

)ohn  Richardson.  Director,  Office  of 
Biosafety,  Centers  for  Disease  Control. 
The  comment  dealt  solely  with 
Appendix  B of  the  Guidelines  and  is 
discussed  below  under  that  heading. 

The  RAC  at  its  June  28. 1982.  meeting 
took  the  proposed  revised  Guidelines  as 
they  appeared  in  the  Federal  Register  on 
May  2^  1982.  as  a starting  point.  They 
recommended  a few  additional  changes 
which  are  discussed  below,  and  then 
voted  eighteen  in  favor,  none  opposed, 
and  no  abstentions  to  recommend  this 
Guideline  revision. 

A.  Parts  I and  ll 

The  RAC  recommended  no  changes  in 
Parts  I and  U of  the  proposed  revised 
Guidelines  as  published  in  the  Federal 
Register  of  May  26, 1982  (47  FR  23110).  I 
accept  this  recommendation. 

B.  Port  lU 

In  Section  lll-B-2-a.  the  RAC 
recommended  deletion  of  the  word 
"viral"  in  the  second  sentence  which 
read  as  follows  in  the  proposed  revised 
Guidelines: 

Rpcombinani  DNA  experiments  In  which 
DNA  frtMD  Class  4 agents  is  tranaferred  into 
nonpalhogenic  prokaryotes  or  lower 
eukaryotes  can  be  performed  at  P2 
containment  after  demonstration  that  only  a 
totally  irreversibly  defective  fraction  of  the 


agent's  v/rof  genome  is  present  in  a given 
recombinant.  (Underlining  added.) 

The  reason  for  the  RAC's 
recommendation  for  deletion  of  the 
word  "viral"  is  that  although  only  viral 
agents  are  currently  classiBed  as  Class  4 
agents,  removal  of  the  speciBcation  of 
"viral"  would  allow  for  the  possible 
introduction  of  different  (ypes  of  Class  4 
agents  in  the  future.  I accept  this 
recommendation. 

At  the  end  of  Section  111-B  4 a.  the 
RAC  recommended  that  language 
should  be  added  regarding  the 
requirement  for  a USDA  permit  for  work 
with  Class  5 agents.  1 accept  this 
recommendation,  and  the  following 
sentence  has  been  added  at  the  end  of 
Section  111-B -4-a: 

A USDA  permit  is  required  for  work  with 
Class  5 agents  (18.20). 

At  the  end  of  the  Brst  paragraph  of 
Section  lU-C,  the  RAC  recommended 
that  a reference  should  be  added  during 
the  reader's  attention  to  the  policy 
statement  in  the  Brst  two  paragraphs  of 
Section  IV-A.  Section  Ill-C  deals  with 
experiments  not  included  in  Sections 
III-A,  ni-B.  or  Ill-D.  Concern  had  been 
raised  that  non-exempt  experiments 
which  might  merit  more  stringent  review 
by  RAC  or  by  the  IBC  prior  to  initiation 
of  the  experiment  might  not  be 
adequately  described  in  Sections  IIl-A 
and  ni-B  and.  thus,  would  automatically 
fall  into  Section  lIl-C.  The  working 
group  members  requested  that  the 
language  of  Section  IIl-C  be  evaluated 
by  the  RAC  in  the  hope  that  language 
might  be  developed  to  alert  researchers 
and  (BCs  of  this  possibility.  The  Brst 
two  paragraphs  of  the  policy  statement 
in  Section  IV-A  state  that  the 
Guidelines  cannot  anticipate  every 
possible  situation,  and  that  it  is  the 
responsibility  of  the  institution  to  adhere 
to  the  intent  of  the  Guidelines  as  well  as 
to  their  speciBcs. 

I accept  the  recommendation  of  the 
RAC  that  a reference  to  the  Brst  two 
paragraphs  of  Section  fV-A  be  added  to 
Section  Ill-C.  Accordingly,  the  following 
wording  has  been  added  at  the  end  of 
the  first  paragraph  of  Section  lIl-C: 

(The  reader  should  refer  to  the  policy 
statement  In  the  first  two  paragraphs  of 
Section  IV-A.) 

Other  than  the  changes  discussed 
above,  the  RAC  recommended  adoption 
of  Part  III  of  the  proposed  revised 
Guidelines  as  published  in  the  Federal 
Register  of  May  26, 1982  (47  FR  23110).  1 
accept  this  recommendation. 

C Part  IV 

The  RAC  recommended  changing  the 
word  "purpose"  to  "intent"  in  the  last 


sentence  of  the  second  paragraph  of 
Section  IV-A  to  reflect  more  clearly  the 
meaning  of  this  sentence. 

1 accept  this  recommendation,  and  the 
last  sentence  of  the  second  paragraph  of 
Section  IV-A  has  been  modified  to  read 
as  follows: 

Therefore,  it  is  the  responsibility  of  the 
institution  and  those  associated  with  it  to 
adhere  to  the  intent  of  the  Guidelines  as  well 
as  to  their  specifics. 

Under  Section  IV-B-2-a,  I note  that  the 
RAC  recommended  accepting  the 
proposal  of  the  working  group  that  the 
requirement  for  nonafBliated 
membership  on  an  Institutional 
Biosafety  Committee  (IBC)  be  changed 
to  "at  least  two  members"  from  the 
previous  requirement  for  "at  least  two 
members  (but  not  less  than  20  percent  of 
the  membership  of  the  committee)."  1 
also  note  that  in  Section  IV-B-2-b, 
dealing  with  recommendations  for  the 
composition  of  an  IBC,  the  RAC 
recommended  accepting  the 
modification  of  item  (iii)  to  read  "at 
least  one  member  be  from  the 
laboratory  technical  staff."  The  previous 
version  read:  "at  least  one  member  be  a 
nondoctoral  person  from  a laboratory 
technical  staff."  I accept  these 
recommendations. 

At  the  end  of  Section  lV-C-l-a-(4), 
the  RAC  recommended  addition  of  a 
reference  to  a new  Appendix  ) (See 
discussion  of  Appendix  ] below).  1 
accept  this  recommendation. 

The  RAC  recommended  deletion  of 
the  "Note"  in  Section  lV-D-4  which  had 
been  proposed  to  read  as  follows: 

Other  Federal  agencies  which  have 
adopted  the  NIH  Guidelines  may  have  the 
authority  to  terminate  funding  to  their 
grantees  should  these  grantees  not  comply 
with  the  NIH  Guidelines. 

Instead,  the  RAC  recommended  the 
addition  of  a new  appendix  (Appendix 
I)  to  the  Guidelines  which  would  have 
information  about  the  Federal 
Interagency  Advisory  Committee  on 
Recombinant  DNA  Research,  and  the 
insertion  of  a reference  to  Appendix  ] in 
place  of  the  "Note."  I accept  this 
recommendation.  A new  Appendix  ] has 
been  added  to  the  Guidelines,  and  a 
reference  to  this  appendix  has  been 
added  under  Section  IV-D— 4. 

The  working  group  had  recommendeo 
deletion  of  several  sections  of  Part  IV  of 
the  Guidelines.  These  deletions  were  not 
incorporated  into  the  proposed  revised 
Guidelines  as  published  in  the  Federal 
Register  of  May  26, 1982.  NIH  staff  felt 
that  retention  of  these  sections  would 
permit  greater  flexibility  in  interpreting 
and  administering  the  Guidelines.  Those 
sections  which  the  working  group 
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suggested  should  be  deleted  but  which 
NIH  staff  did  not  remove  from  the 
proposed  revised  Guidelines  were  cited 
in  Section  D of  the  Federal  Register  of 
May  26, 1982.  At  the  RAC  meeting, 
although  specifically  brought  up.  there 
was  no  motion  to  delete  the  above 
referenced  material.  Accordingly,  these 
sections  have  been  incorporated  into  the 
revised  Guidelines. 

Other  than  the  changes  discussed 
above,  the  RAC  recommended  adoption 
of  Part  IV  of  the  proposed  revised 
Guidelines  as  published  in  the  Federal 
Register  of  May  26. 1982  (47  FR  23110).  I 
accept  this  recommendation. 

D.  Parts  V and  VI 

The  RAC  recommended  no  changes  in 
Parts  V and  VI  as  proposed  in  the 
Federal  Register  of  May- 26, 1982  (47  FR 
23110).  I accept  this  recommendation. 

E.  Appendix  A 

Th^  RAC  recommended  no  changes  in 
Appendix  A as  proposed  in  the  Federal 
Renter  of  May  26. 1982  (47  FR  23110).  I 
accept  this  recommendation. 

F.  Appendix  B 

The  working  group  had  discussed 
which  document  should  be  utilized  to 
determine  the  pathogenic  classification 
of  an  organism.  As  noted  earlier  in  this 
announcement,  the  original  1976 
Guidelines  used  the  publication 
Classification  ofEtioIogic  Agents  on  the 
Basis  of  Hazard,  4th  Edition,  July  1974; 
U.S.  Department  of  Health,  Education 
and  Welfare,  Public  Health  Service, 
Center  for  Disease  Control,  as  the 
reference  source  for  classification  of 
microorganisms  for  the  purposes  of  the 
Guidelines.  All  subsequent  revisions  of 
the  Guidelines  have  also  used  this 
document.  At  the  present  time,  the 
Centers  for  Disease  Control  (CDC)  and 
the  NIH  are  revising  the  Classification 
ofEtioIogic  Agents  on  the  Basis  of 
Hazard.  The  working  group  felt, 
however,  that  this  revised  version  might 
not  serve  the  purposes  of  the  Guidelines 
as  wejl^s  the  original  1974  version. 
Nonetheless,  the  working  group  noted 
additional  pathogens  should  be 
/ added  to  the  classification  in  the 
Guidelines  and  that  the  classification 
should  be  updated  regularly.  It  was  also 
noted  that  some  organisms  might  better 
be  treated  in  a manner  speciHc  for  the 
purposes  of  the  Guidelines.  The  working 
group  recommended,  therefore  that  the 
RAC  and  NIH  adopt  for  the  Guidelines  a 
revised  version  of  the  1974  CDC 
classification,  and  that  the  RAC  assume 
responsibility  for  regularly  updating  the 
listing. 

I accept  the  recommendation  that  the 
RAC  assume  responsibility  to  update 


periodically  a revised  classification  of 
microoganisms  for  the  purposes  of  the 
NIH  Guidelines  for  Research  Involving 
Recombinant  DNA  Molecules.  I have 
asked  ORDA  to  designate  a working 
group  on  classification  of 
microorganisms  to  make  its  Hrst  report 
to  the  full  committee  at  its  next  meeting. 

The  proposed  revised  classiBcation 
developed  by  the  working  group  on 
revisions  was  published  in  Appendix  B 
of  the  proposed  revised  Guidelines  in 
the  Federal  Register  of  May  26, 1982  (47 
FR  23110). 

The  proposed  revised  classification 
was  the  only  proposal  of  the  working 
group  which  received  a letter  of 
comment.  Dr.  John  Richardson,  Director, 
Office  of  Biosafety,  Centers  for  Disease 
Control  (CDC)  offered  the  following 
comments  which  were  distributed  to  the 
RAC: 

A.  mallei  is  now  Pseudomonas  mallei 
Diplococcus  pneumoniae  is  now 
Streptococcus  pneumoniae 
Herellea  vaginicola  is  now  Acinetobacter 
calcoaceticus 

Legionella  pneumophila  should  be  added  to 
the  list  of  Class  2 bacteria 
Mima  polymorpha — delete — same  as  A. 
calcoaceticus 

Vibrio  comma  is  now  Vibrio  cholerae 
Vibrio  fetus  and  V.  jejuni  are  now 
Campylobacter  fetus  and  C.  jejuni, 
respectively. 

Rabies  virus — street  virus  should  also  be 
Class  2 (The  only  two  recorded  cases  of 
laboratory-associated  disease  Were  due  to 
a fixed  and  an  attenuated  strain, 
respectively) 

Actinobacillus  mallei  is  now  Pseudomonas 
mallei 

Schistosoma  mansoni  should  be  a Class  2 
agent 

Psittacoses-omithoses-trachoma  group 
should  be  redesignated  Chlamydia  psittaci 
and  C.  trachomatis  and  listed  under  Class 
2 bacteria 

Ebola  fever  virus  should  be  added  to  the  list 
of  Class  4 viruses.” 

One  member  of  the  RAC,  Dr.  Bems, 
recommended  that  Rabies  street  virus 
be  considered  a Class  3 agent  for  the 
purposes  of  the  Guidelines  because 
although  Rabies  street  virus  could  be 
classified  as  a Class  2 agent  for  work  at 
diagnostic  levels,  larger  than  diagnostic 
levels  will  likely  be  used  in  experiments 
involving  recombinant  DNA  techniques. 

I accept  Dr.  Richardson’s 
recommendations  for  amendment  of  the 
proposed  classification  of 
microorganisms  in  Appendix  B,  except 
that  Rabies  street  virus  will  be  classified 
as  a Class  3 agent  pending  possible 
further  consideration  by  the  working 
group  on  classification  of 
microorganisms. 

Other  specific  changes  in  Appendix  B 
were  discussed  at  the  RAC  meeting  in 
regard  to  Klebsiella  and  other 


organisms.  The  RAC  recommended  not 
adopting  these  further  changes  at  this 
time,  but  rather  awaiting  the  report  of 
the  working  group  on  classification  of 
microorganisms  at  a future  RAC 
meeting. 

In  Appendix  B of  the  proposed  revised 
Guidelines,  the  working  group  had 
recommended  that  viruses  classified  as 
low  risk  oncogenic  viruses  by  the 
National  Cancer  Institute  Safety 
Standards  for  Research  Involving 
Oncogenic  Viruses  (October  1974,  U.S. 
Department  of  Health,  Education,  and 
Welfare  Publication  Number  (NIH)  75- 
790)  should  be  classified  as  Class  2 
agents  for  the  purposes  of  the 
Guidelines,  and  moderate-risk 
oncogenic  viruses  should  be  classified 
as  Class  3 agents  for  the  purposes  of  the 
Guidelines.  One  member  of  the  RAC 
objected  to  the  proposed  classification 
of  these  viruses  as  being  too  stringent. 
He  suggested  that  the  lovv-risk 
oncogenic  viruses  should  be  put  in  Class 
1,  and  the  moderate-risk  oncogenic 
viruses  in  Class  2.  Because  of 
differences  of  opinion  about  the 
appropriate  classification  for  these 
viruses,  because  the  proposed  new 
designation  of  these  agents  as  Class  2 
and  3 would  raise  required  containment 
vis-a-vis  the  current  April  21, 1982, 
Guidelines  (47  FR  17180),  and  because 
the  working  group  on  classification  of 
microorganisms  will  be  considering  this 
issue  and  reporting  back  to  the  RAC  at 
its  next  meeting,  I am  retaining  for  the 
present  the  status  of  these  organisms  as 
they  appear  in  the  April  21, 1982 
Guidelines. 

Other  than  the  changes  discussed 
above,  the  RAC  recommended  adoption 
of  Appendix  B of  the  proposed  revised 
Guidelines  as  published  in  the  Federal 
Register  of  May  26, 1982  (47  FR  23110).  I 
accept  this  recommendation. 

G.  Appendices  C through  I 

The  RAC  recommended  no  changes  in 
Appendices  C,  D,  E,  F,  G,  H,  and  I as 
proposed  in  the  Federal  Register  of  May 
26, 1982  (47  FR  23110).  I accept  these 
recommendations. 

H.  Appendix  J 

As  noted  in  my  review  of  Part  IV  of 
the  Guidelines,  I have  accepted  the 
recommendation  of  the  RAC  to  add  a 
new  Appendix  J to  the  Guidelines  and  to 
refer  to  this  new  appendix  at  two  places 
in  the  text  of  Part  IV.  The  new  Appendix 
J provides  information  on  the  fucntions 
of  the  Federal  Interagency  Advisory 
Committee  on  Recombinant  DNA 
Research,  its  membership,  and  a 
statement  that  the  relevant  Departments 
and  Agencies  have  adopted  the  NIH 
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Guidelines  for  Research  Involving 
Recombinant  DNA  Molecules  for 
research  which  they  conduct  or  support. 

rV.  Additional  Changes 

I am  incorporating  into  the  revised 
Guidelines  pubHshed  today  the 
following  additional  changes: 

A.  Appendix  E 

1.  Certification  of  chi-1776  (pBR325) 
as  an  EK2  host-vector  system.  Appendix 
E has  been  amended  to  indicate 
certification  of  E.  coli  K-12  strain  chi- 
1776  with  plasmid  pBR325  as  an  EK2 
host-vector  system. 

2.  DecertiBcation  of  certain  E.  coU  K- 
12  strains.  E ccli  K-12  strains  chi-1984. 
chi-2705.  chi-20(>l.  and  chi-2263  have 
been  decertified  for  use  with  certain 
lambda  vectors.  Reference  to  these 
strains  have  been  deleted  from 
Appendix  E. 

B.  Appendix  F 

1.  Section  Appendix  F-IV-E  has  been 
rewritten  to  update  this  Section.  The 
new  wording  which  has  been 
incorporated  reads  as  follows: 


Appendix  F-IV-E.  Fragments  F-1.  F-2.  and 
F-3  of  the  diphtheria  toxin  gene  (tox)  may  be 
cloned  in  £ coli  K-12  under  Pi  -i-  EKl 
contairunent  conditions.  Fragment  F-1  and 
fragment  F-2  both  contain  (i)  some  or  all  of 
the  transcriptional  control  elements  of  tox, 

(ii)  the  signal  peptide,  and  (iii)  fragment  A 
(the  center  responsible  for  ADP-ribosylation 
of  elongation  factor  2).  Fragment  F-3  codes 
for  most  of  the  non-toxic  Fragment  B of  the 
toxin,  and  contains  no  sequences  coding  for 
any  portion  of  the  enzymatically-active 
fragment  A moiety. 

2.  A new  Section.  Appendix  F-FV-G, 
has  been  added  to  reflect  a case-by-case 
decision  under  the  Guidelines.  The  new 
section  reads  as  follows: 

Appendix  F-IV-C.  Genes  from  Vibrio 
fluvialia.  Vibrio  mimicua  and  non  0-1  Vibrio 
choteroe,  specifying  virulence  factors  for 
animals  may  be  cloned  under  Pi  + EKl 
conditions.  The  virulence  factors  to  be  cloned 
will  be  selected  by  testing  fluid  induction  in 
suclding  mice  and  in  Y-1  mouse  adrenal  cells. 

Dated:  August  18.  1982. 

Richard  M.  Krause. 

Director.  National  Institute  of  Allergy  and 
Infectioua  Diseases.  National  Institutes  of 
Health. 


OMB’s  "Mandatory  Information 
Requirements  for  Federal  Assistance  Program 
Aimouncements"  (45  FR  39592]  requires  a 
statement  concerning  the  official  government 
programs  contained  in  the  Catalog  of  Federal 
Domestic  Assistance.  Normally  NIH  lists  in 
its  announcements  the  number  and  title  of 
affected  individual  programs  for  the  guidance 
of  the  public.  Because  the  guidance  in  this 
notice  covers  not  only  virtually  every  NTH 
program  but  also  essentially  every  federal 
research  program  in  which  DNA  recombinant 
molecule  techniques  could  be  used,  it  has 
been  determined  to  be  not  cost  effective  or  in 
the  public  Interest  to  attempt  to  list  these 
programs.  Such  a list  would  likely  require 
several  additional  pages.  In  addition.  NIH 
could  not  be  certain  that  every  federal 
program  would  be  included  as  many  federal 
agencies,  as  well  as  private  organizations, 
both  national  and  International,  have  elected 
to  follow  the  NIH  Guidelines.  In  lieu  of  the 
individual  program  listing.  NIH  invites 
readers  to  direct  questions  to  the  Information 
address  above  about  whether  individual 
programs  listed  in  the  Catalog  of  Federal 
Domestic  Assistance  are  affected. 

NIH  programs  are  not  covered  by  0MB 
Circular  A-95  because  they  fit  the  description 
of  "programs  not  considered  appropriate’*  in 
Section  d-(b)-{4)  and  (5)  of  that  Circular. 

|FR  Ooc.  S3-23306  FiM  S-2S-S2.  S:45  ami 
BILUNG  CODE  4140-01-M 
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DEPARTMENT  OF  HEALTH  fli  HUMAN  SERVICES 


Public  Haatth  Servlca 
NationsI  Inttltutat  of  Health 


Memorandum 


Data  July  15,  1982 

From  Director 

National  Institutes  of  Health 

Subject  Motion  of  the  Recombinant  DNA  Advisory  Conmittee  on 
the  1972  Biological  and  Toxin  Weapons  Convention 

To  Executive  Secretary 

Recombinant  DNA  Advisory  Conmittee 


ThanX  you  for  transmitting  to  me  the  June  28  motion  of  the  Recombinant  DNA 
Advisory  Committee  (RAC)  advising  that  the  1972  Biological  and  Toxin  Weapons 
Convention  includes  the  prohibition  on  the  use  of  recombinant  DNA  methodology 
for  development  of  microbial  or  other  biological  agents,  or  toxins,  of  types 
or  in  quantities  that  have  no  justification  for  prophylactic,  protective, 
or  other  peaceful  purposes.  I appreciate  the  advice  of  the  RAC  on  this 
impoftemt  matter. 

Please  convey  to  the  RAC  members  my  sincere  thanks  for  their  diligent  emd 
important  service  to  NIH,  the  scientific  community,  and  the  American  public, 
in  their  continued  oversight  of  the  safety  of  recombinemt  DNA  reseeirch. 
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The  Public  Health  Research  Institute 
OF  THE  City  of  New  York,  Inc. 

455  First  Avenue.  New  York.  n.  Y.  10016 

Tel.  (212)  451.  0746 


November  25,  1980 


Dr.  William  J.  Gartland 

Office  of  Recombinant  DNA  Activities  (ORDA) 

National  Institutes  of  Health 
Bethesda,  Maryland  20205 

Dear  Bill: 

In  connection  with  Winston  Brill's  recent  letter  re- 
garding lowering  of  containment  for  non-pathogenic  pro- 
and  lower  eukaryotes,  I would  like  to  say  that  I concur 
but  would  prefer  that  the  lowering  be  to  P 2 rather  than 
PI  because  of  the  large  variety  and  number  of  organisms 
that  will  be  affected. 

Incidentally,  I regret  that  I will  be  unable  to  attend 
the  January  8-9  meeting. 


RN:bc 

cc:  Dr.  Winston  Brill 
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STANFORD  UNIVERSITY 

STANFORD,  CALIFORNIA  94303 


DEPAJITMENT  OF  BIOLOGICAL  SCIENCES 


December  18,  1980 


Director 

Office  of  Recombinant  DNA  Activities 
Building  31,  Room  AA  52 
National  Institutes  of  Health 
Bethesda,  Maryland  20205 

Dear  Sir: 

Dr.  Winston  Brill  has  proposed  that  recombinant  DNA  experiments  involving 
prokaryotes  and  lower  eukaryotes  nonpathogenlc  for  man,  animals,  or  plants, 
can  be  conducted  under  Pi  containment.  (Fed.  Reg.  Nov.  28.  1980) 

I strongly  support  this  proposal.  It  will  greatly  facilitate  research, 
especially  In  lower  eukaryotes  such  as  Neurospora  where  present  restrictions 
have  made  many  Important  experiments  Impractical  or  underly  laborious. 

The  proposal  Is  conslstant  with  a suggestion  made  by  Dewitt  Stettin  In  1978, 
that  conditions  of  containment  appropriate  for  any  recombinant  DNA  experiment 
are  those  which  are  dictated  by  the  most  virulent  or  dangerous  organism 
entering  Into  that  experiment.  Experience  Is  now  sufficient  that  this 
principle  could  well  be  substituted  for  the  entire  guidelines. 


Sincerely  yours. 


David  D.  Perkins 
Professor  of  Biology 


DDPidkh 
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STANFORD  UNIVERSITY  MEDICAL  CENTER 


DEPARTMENT  OF  GENETICS 


December  19,  1980 


Dr.  William  J.  Gartland,  Jr. 

Executive  Secretary 
Recombinant  Advisory  Committee 
Building  31,  Room  4852 
National  Institutes  of  Health 
Bethesda,  MD  20205 

Dear  Dr.  Gartland: 

This  letter  is  written  in  strong  support  of  the  proposal  by  Dr.  Winston 
Brill  that  the  Recombinant  DNA  Guidelines  be  amended  to  permit  experiments 
involving  non-pathogenic  eukaryotes  and  lower  prokaryotes  to  be  carried  out 
under  PI  containment  conditions. 

During  the  more  than  six  years  that  have  elapsed  since  my  colleagues  and  I 
first  raised  questions  about  the  possible  biohazardous  consequences  of  certain 
types  of  recombinant  DNA  experiments,  much  experience  and  evidence  has  been 
accumulated  to  indicate  that  our  concerns  were  unnecessary  and  unwarranted. 

At  this  point  in  time,  there  is  no  basis  for  requiring  a level  of  containment 
for  recombinant  DNA  experiments  involving  non-pathogenic  prokaryotes  and  lower 
eukaryotes  higher  than  is  required  for  other  work  with  the  same  organism. 

Thus,  Dr.  Brill's  proposed  amendment  makes  scientific  sense,  and  it  will  help 
reduce  impediments  that  still  unnecesarily  restrict  current  recombinant  DNA 


work. 


I strongly  urge  the  approval  of  Dr.  Brill's  proposal. 


Stanrey  N.  Cohen 
Professor 


SNC:ps 


department  of  genetics,  STANFORD  UNIVERSITY  SCHOOL  OF  MEDICINE,  STANFORD,  CALIFORNIA  94305  • (415)  497-5052 


THE  UNIVERSITY  OF  KANSAS  MEDICAL  CENTER 
COLLEGE  OF  HEALTH  SCIENCES  AND  HOSPITAL 


RAINBOW  BOULEVARD  AT  39TH  • KANSAS  CITY,  KANSAS  66103 


SCHOOL  OF  MEDICINE 
SCHOOL  OF  NURSING 


SCHOOL  OF  ALLIED  HEALTH 
UNIVERSITY  HOSPITAL 


December  22,  1^80 


SCHOOL  OF  MEDICINE 
DEPARTMENT  OF  MICROBIOLOGY 
(SIS)  MS-70I0 


Dr.  William  Cart i and 

Office  of  Recombinant  DNA  activities 

National  Institute  of  General  Medical  Science 

National  Institute  of  Health 

Building  31 i Room  4A52 

Bethesda,  Maryland  20014 


Dear  Dr,  Gartland; 

I should  like  to  write  in  support  of  Dr.  Winston  Brill's  proposal 
that  all  experiments  with  nonpathogen i c procaryotes  and  lower  eucaryotes 
be  permitted  under  P-1  containment  (Federal  Register,  November  28,  1980). 

My  particular  interest  involves  Neurospora  crassa. 

Experiments  that  we  are  now  contemplating,  involving  the  use  of  chimeric 
E coii/yeast  plasmids  in  Neurospora , would  require  P-2  facility.  Given 
the  fact  that  Neurospora  is  a pathogen  neither  for  man  nor  his  crops;  the 
expense  and  time  delay  involved  In  building  a P-2  facility  seems  unjustified. 

I am  sure  that  many  people  working  with  non-pathogen ic  lower  eucaryotes 
are  in  a similar  position.  Relaxation  of  this  overly  stringent  regulation 
would  doubtless  have  a very  beneficial  effect  on  research  with  these 
organ i sms . 


Sincerely, 


John  A.  Kinsey,  Ph.D. 
Microbiology 


JAK: jlw 
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Stanford  University.  Stanford.  California  94306 

Department  of  Biolooical  Sciences 


CHARLES  YANOFSKY 
Morris  Hbrzstein  Professor 
OF  Biology 


December  22,  1980 


Director 

Office  of  Recombinant  DNA  Activities 
Building  31,  Room  4A52 
National  Institutes  of  Health 
Bethesda,  Maryland  20205 

Dear  Sir  or  Madam: 

I would  like  to  express  my  approval  of  the  proposal  by  Dr. 

Winston  Brill,  summarized  on  page  79386  of  the  Federal  Register, 
Vol.  45,  No.  231,  Friday  November  28,  1980.  His  proposal  is 
realistic,  based  on  our  current  Information  and  experience  of  the 
past  few  years.  The  progress  of  recombinant  DNA  research  will  be 
hastened  in  this  country  if  his  proposal  is  adopted  and  unnecessary 
paper  work  and  committee  time  will  be  avoided. 


CY:gm 
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STANFORD  UNIVERSITY  MEDICAL  CENTER 

STANFORD,  CALIFORNIA  94305 


DEPARTMENT  OF  BIOCHEMISTRY 
Stanford  University  School  of  Medicine 


Area  Code  415 
497-6161 


December  23,  1980 


Director 

Office  of  Recombinant  DNA  Activities 
Building  31,  Room  4A52 
National  Institutes  of  Health 
Bethesda,  Maryland  20205 

Dear  Sir: 

I support  Winston  Brill's  proposal  that  all  experiments  with  non- 
pathogenlc  lower  pro-  and  eukaryotes  be  permitted  under  PI  containment. 


Sincerely 


Ronald  W.  Davis 
Professor  of  Biochemistry 


RWD/ns 
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DURHAM.  NORTH  CAROLINA 

177  10 


OCFARTMCNT  OF  BIOCHEMISTRY 


December  23,  1980 


Director 

Office  of  Recombincint  DNA  Activities 
Building  31,  Room  4A52 
National  Institutes  of  Health 
Bethesda,  Maryland  20205 


I would  like  to  support  Dr.  Winston  Brill's  proposal  that  the 
Recombinant  DNA  Guidelines  be  amended  to  permit  recombinant  DNA 
experiments  involving  nonpathogenic  prokaryotes  and  lower  eukaryotes 
under  PI  containment  conditions.  It  would  be  helpful  to  eliminate 
impediments  to  recombinant  DNA  research  using  organisms  such  as 
Neurospora  which  offer  practically  no  conceivable  danger  to  man  or 
to  his  environment.  Many  of  us  are  convinced  that  organisms  such 
as  Neurospora,  Yeast  and  other  lower  eukaryotes  will  provide  host 
vector  systems  that  are  less  likely  to  present  a biological  hazard 
than  organisms  that  now  can  be  handled  under  PI  conditions. 


Sir: 


Samson  R.  Gross  U 

Professor  of  Genetics  and  Biochemistry 


SRG:dh 
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Center  for  Health  Sden^ 


University  of  Wisconsin-Madison 


Department  of  Physiological  Chemistry 
1215  Linden  Drive 
589  Medical  Sciences  Building 
Madison,  Wisconsin  53706 
Telephone:  (608)  262-1347 

■ December  23,  1980 


Director 

Office  of  Recombinant  DNA  Activities 
Building  31,  Room  4A52 
National  Institutes  of  Health 
Bethesda,  Maryland  20203 

Dear  Colleagues: 

It  has  been  called  to  my  attention  that  the  notices  in  the  Federal 
Register,  Vol.  45,  No.  231  of  November  28,  1980,  include  a proposal  by  Dr. 
Winston  Brill  that  the  Guidelines  be  amended  to  permit  the  use  of  PI  contain- 
ment conditions  for  experiments  involving  non-pa thogenic  prokaryotes  and  lower 
eukaryotes . 

I would  like  to  state  my  support  for  this  proposal,  and  urge  that  it  be 
adopted.  The  need  for  higher  levels  of  containment  adds  appreciably  to  the 
difficulty  and  cost  of  doing  experiments  and  unnecessarily  hampers  progress  in 
this  important  field. 

Let  me  say  that  I think  this  proposal  is  timely  - neither  premature,  nor 
past  due.  I was  one  of  the  "go  slow"  people  when  recombinant  DNA  work  first 
emerged  because  I felt  that  a development  of  such  great  sweep  and  power  might 
also  have  serious  unforeseen  possibilities  for  accident  or  mischief.  I felt 
that  we  could  afford  to  be  very  careful  until  there  was  more  experience  under 
our  belt.  This  experience  is  now  amply  on  hand,  and  any  apprehensions  I had 
have  been  put  to  rest. 

A few  developments  have  been  especially  reassuring.  It  now  seems  that 
the  only  thing  revolutionary  about  recombinant  DNA  technology  is  to  be  able  to 
make  it  happen  at  a time  (now)  and  place  (test  tube)  of  our  choosing;  nature 
has  in  all  likelihood  been  doing  it  for  ages.  Second,  I have  been  impressed 
at  how  unlikely  it  is  for  an  organism  carrying  foreign  DNA  to  prosper  in 
competition  with  highly  attuned,  wild  organisms  of  the  same  species.  (A 
friend  of  mine  likens  foreign  DNA  to  a carburetor  on  a washing  machine).  My 
own  experience  is  that  I must  keep  my  plasmLd-carrying  strains  under  selective 
pressure  with  antibiotics  or  they  are  outgrown  by  spontaneous  variants  which 
have  lost  the  plasmid.  Others  tell  me  that  they  can  quite  reliably  distinguish 
bacterial  colonies  carrying  recombinant  DNA  plasmids  from  those  carrying  non- 
recombinant plasmids  because  recombinant  colonies  are  considerably  smaller  due 
to  their  slower  cell  division.  Finally,  we  now  have  more  than  five  years  of 
actual  working  with  recombinant  DNA  in  which  no  manipulated  organism  seems  to 
have  established  itself  at  any  time  in  the  human,  in  domestic  animals  or 
plants,  or  in  the  wild. 
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December  23,  1980 


In  short,  I think  our  original  caution  was  prudent,  but  the  grounds  for 
apprehension  have  disappeared.  1 urge  passage  of  Dr.  Brill's  proposal. 


Sincerely 


Robert  L.  Metzenberg 
John  Bascom  Professor  of 


Physiological  Chemistry 


RLM/dch 


[558] 


UNIVERSITY  OF  CALIFORNIA,  LOS  ANGELES 


BEMCZLXY  • DAVn  • nvINE  • LOa  ANGELES  • niVEMJDE  • SAN  DQBCO  • SAN  FRANCISCO 


SANTA  BARBARA  • SANTA  CRUZ 


OPTICE  OF  THE  DEAN 

SCHOOL  OF  MEDICINE 

THE  CENTER  FOR  THE  HEALTH  SCIENCES 

LOS  ANGELES,  CAUFORNIA  90024 


January  4,  1981 


William  J.  Gartland,  Jr.,  Ph.D. 

Director,  Office  of  Recombinant  DNA  Activities 
Department  of  Health  and  Human  Services 
Public  Health  Service 
National  Institutes  of  Health 
Bethesda,  Maryland  20205 

Dear  Sir: 

The  recommendations  submitted  by  the  NIH-RAC,  which  appeared  In  the 
December  4 Federal  Register,  are  very  constructive  and  needed.  I 
urge  that  these  recomnendatlons  be  approved. 

Sincerely, 


A.  Frederick  Rasmussen,  Jr.,  M.D.,  Ph.D 
The  Associate  Dean 


AFR:slp 
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UNIVERSITY  OF  WISCONSIN-MADISON 


DEPARTMENT  OF  BACTERIOLOGY  1550  Linden  Drive 

Madison,  Wisconsin  53706 
Telephone:  608-262-2914 


January  5,  1981 


Dr.  William  Gartland 
Office  of  Recombinant  DNA  Activities 
Bldg.  31,  National  Institutes  of  Health 
Bethesda,  MD  20205 

Dear  Dr.  Gartland: 

There  seems  to  be  undue  concern  about  the  release  of  recombinant  DNA- 
containing  organisms  into  the  environment.  For  most  people  working  with 
recombinant  DNA,  there  does  not  seem  to  be  any  need  to  release  recombinant 
DNA-organisms  outside  of  a contained  laboratory  or  process  facility; 
therefore,  these  pe^le  readily  accept  the  restriction  involving  environment 
release.  In  the  case  of  agricultural  research,  however,  the  benefits  from 
recombinant  DNA  technology  demand  field  experiments — experiments  in  which 
there  is  deliberate  release  of  recombinant  DNA-containing  plants  into  the 
environment . 

I am  particularly  concerned  about  the  statement  in  the  letter  of 
November  20,  1981,  by  the  Congressional  Committee  on  Science  and  Technologies 
to  the  NIH.  The  Committee  seems  to  be  upset  that  the  RAC  may  eliminate  a 
specific  provision  in  the  current  NIH  Guidelines  prohibiting  the  deliberate 
release  into  the  environment  of  recombinant  DNA  organisms. 

In  the  agricultural  sciences,  I predict  that  one  of  the  first  benefits  of 
recombinant  DNA  experiments  will  be  the  design  of  crop  plants  that  are 
resistant  to  pests  such  as  bacteria,  fungi,  viruses,  and  insects.  Such 
developments  should  have  tremendous  applications.  One  benefit  of  these 
breakthroughs  will  allow  the  farmer  to  become  less  dependent  on  chemical 
pesticides — a known  danger  to  the  consumer,  and  the  farmer  as  well  as  to  the 
worker  in  the  pesticide  industry.  How  do  these  proven  dangers  stack  up 
against  the  imagined  dangers  that  may  exist  by  placing  recombinant  DNA 
organisms  in  experimental  plants  and  in  farmers'  fields? 

Most  of  the  discussions  regarding  the  potential  dangers  (believed,  by 
most,  to  be  quite  small)  of  recombinant  DNA  have  involved  pathogenic 
microorganisms.  It  seems  that  when  one  thinks  of  recombinant  DNA  work  with 
higher  organisms,  the  potential  dangers  are  even  less.  A collection  of  genes 
that  render  a plant  resistant  to  a specific  insect  should  not  cause  any 
particular  problems  to  the  farmers.  A greater  concern  should  be  that 
countries  not  restricted  to  arbitrary  rules  that  will  present  release  of 
recombinant  DNA  organisms  into  the  environment  will  be  greater  competitors  of 
U.S.  agriculture. 
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Dr.  William  Gartland 
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The  worry  about  recombinant  DNA-modified  plants  posing  any  kind  of  hazard 
(for  example — becoming  an  extraordinarily  successful  weed,  for  producing 
toxins  that  will  kill  all  insects  that  land  on  it  or  will  kill  all  birds  that 
eat  the  seed)  seems  to  be  unnecessary. 

A common  response  made  by  individuals  who  are  upset  about  applications  of 
the  new  technology  is  that  we  have  not  yet  proven  that  there  is  absolutely  no 
danger  by  growing  recombinant  DNA  plants  in  the  field.  There  is  no  way  to  be 
absolutely  sure  that  no  danger  can  exist  in  any  technology — or,  in  fact,  in 
anything  that  we  do.  However,  dozens  of  plant  scientists  with  USDA, 
university,  or  industrial  affiliations,  with  %diom  I have  spoken,  believe  that 
the  potential  dangers  that  may  appear  from  field-grown  recombinant  DNA  plants 
are  less  than  the  dangers  caused  by  the  introduction,  by  standard  breeding,  of 
genes  from  tropical  wild  corn  into  today's  midwestern  corn — a common  current 
breeding  practice.  Breeding  involves  random  introduction  of  genes — 
recombinant  DNA  technology  is  quite  selective. 


I hope  that  the  opportunities  for  the  consumer,  the  farmer,  and  the 
agricultural  industry  will  not  be  stifled  by  rules  which  the  experts  deem  to 
be  unnecessary. 


Sincerely  yours. 


Winston  J/^rill 
Vilas  Research  Professor  of  Bacteriology 
Director  of  Research,  Cetus  Madison 
Member,  Recombinant  DNA  Advisory  Committee 


WJB:is 

cc:  Congressman  Don  Fuqua 

Congressman  Doug  Walgren 
Congressman  Albert  Gore 
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DEPARTMENT  OF  MICROBIOLOGY  AND  MOLECULAR  GENETICS 
HARVARD  MEDICAL  SCHOOL 
25  Shattuck  Street 
BOSTON,  MASSACHUSETTS  0211S 


January  22,  1981 


Dr.  William  Gartland,  Jr. 

Director 

Office  of  Recombinant  DNA  Activities 
NIAID 

National  Institutes  of  Health 
Bethesda,  Maryland  20205 


Dear  Bill: 

I am  writing  in  ref  erence  to  the  two  alternative  proposals  for 
revision  of  the  NIH  guidelines  for  Recombinant  DNA  research  which 
will  come  before  the  RAC  at  its  February  meeting. 

Despite  my  sympathy  for  the  rationale  behind  the  Baltimore-Campbel 
proposal  I believe  it  to  be  premature  to  do  away  with  all  mandatory 
aspects  of  the  guidlines.  Unexpected  surprises  still  do  arise  as  was 
seen  by  (i)  the  survival  for  longer  than  expected  periods  of  time  of 
the  'disabled’  coli  strains  during  testing  with  human  subjects; 

(ii)  higher  than  expected  survival  of  'disabled'  coli  in  sewage 
treatment  plant  tests;  (iii)  the  converting  of  coli  K-12  into  a 
pathogen  through  the  cloning  of  a hemolysin  determinant  from  the 
wild  type  strain  (Portnoy  & Falkow,  1981,  Bacteriol.  148,  877); 
and  (iv)  the  production  of  infectious  polio  virions  from  a cDNA  copy 
(Racaniello  & Baltimore,  1981,  Science  214,  916).  Other  similar  examples 
could  be  sited. 

The  alternative  proposal  by  Susan  Gottesman  constructively  deals 
with  my  concerns  while  still  doing  away  with  much  of  the  undesirable 
red  tape  and  delays  previously  associated  with  the  guidelines . In 
particular,  this  modified  but  still  mandatory  version  of  the  guidelines 
still  covers  what  I believe  to  be  areas  of  possible  hazard:  (1)  the 
deliberate  introduction  of  recombinant  organisms  into  the  environment 
(history  records  that  the  deliberate  release  of  new  organisms  into 
an  environment  has  sometimes  been  disastrous) . Certainly  in  this 
area  there  should  at  least  be  the  opportunity  for  public  review  and 
approval  before  such  studies  are  carried  out;  (ii)  the  deliberate 
introduction  of  antibiotic  resistance  genes  into  organisms  in  which 
such  genes  are  not  normally  found;  (iii)  the  cloning  of  toxin  genes 
(those  specified  in  appendix  G of  the  present  guidelines) . To  this 
list  I would  also  prefer  to  see  something  added  with  respect  to 
cloning  experiments  which  might  produce  a pathogenic  virus  (see  above 
Racaniello  & Baltimore  article) . 

The  Gottesman  proposal  appears  to  me  to  retain  both  NIH  (ORDA) 
and  local  (IBC)  oversight  of  recombinant  DNA  research  in  areas  of 
legitimate  scientific  concern.  It  allows  for  efficient  and  uniform 
decisions  to  be  made  based  on  retention  of  national  standards  for 
the  setting  of  containment  levels.  These  aspects  of  the  Gottesman 
proposal  combined  with  the  fact  that  it  both  lowers  containment 
where  appropriate  and  reduces  much  of  the  cumbersome  paperwork 
make  it  appear  far  more  desireable  than  the  alternative  Baltimore- 
Campbell  proposal. 
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Dr.  William  Gartland,  Jr. 
January  22,  1981 
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The  Baltimore-Campbell  proposal  would  eliminate  all  mandatory  aspects 
of  the  NIH  guidelines  by  replacing  them  with  a 'voluntary'  code  of 
practices.  This  alternative  would  seem  superficially  to  many  scientists 
to  expedite  the  pace  of  recombinant  DNA  studies  by  doing  away  with  the 
time  consuming  procedures  related  to  the  functioning  of  the  RAC  and  local 
IBCs.  I do  not  believe  that  this  in  fact  will  be  the  result.  Rather, 
haphazard  illogical  and  nonuniform  standards  will  be  proposed  by  the 
governing  bodies  in  the  communities  in  which  the  research  is  being  carried 
out. 

The  reality  of  the  present  situation  is  that  the  vast  majority  of 
experiments  became  exempt  from  the  requirements  of  the  NIH  guidelines  as 
of  July  1981.  The  Gottesman  proposal  covering  the  remainder  of  these 
experiments  is  a responsible  and  reasonable  document  with  requirements 
that  will  not  be  too  cumbersome  to  either  the  experimenter,  the  IBCs, 
or  the  RAC. 


LcnarV  GaidstelrT 
Assocl^e  Professor 


RG:jw 


XXX  20205 


March  5,  1981 


Dr.  Allan  Campbell 

Department  of  Biological  Sciences 

Stanford  University 

Stanford,  CA  94305 

Dear  Allan: 

I have  just  learned  from  Bernie  Talbot  that  it  is  your  expectation  to 
introduce!  for  discussion,  at  the  next  meeting  of  the  Recombinant  DNA  Program 
Advisory  Committee,  a marked  simplification  of  the  Guidelines  under  which  we 
currently  operate.  I should  like  to  add  my  support,  for  what  it  is  worth,  to 
this  notion  - hfaiving  felt  for  many  years  now  that  the  hazard  of  over-regulation 
far  exceeded  the  hazard  of  a monster  chimera.  I summarized  my  views  in  the  talk 
which  I gave  to  your  Committee  on  the  occasion  of  my  resignation  as  Chairman.  I 
enclose  herewith  a copy  of  my  cotmients. 

Sincerely  yours, 

DeWitt  Stetten,  Jr.,  M.D.,  Ph.O. 

Senior  Scientific  Advisor,  NIH 
Building  16,  Room  118 
Bethesda,  MD  20205 
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Invited  Editorial 

VALEDIC7TORY  BY  THE  CHAIRMAN  OF  THE  NIH  RECX)MBINANT 
DNA  MOLECULE  PROGRAM  ADVISORY  COMMITTEE* 


I am  taking  a Chairman's  prerogative  to  invade  the  printed  agenda*.  I should 
like  at  this  time  to  share  with  you  the  reasons  why  I have  felt  impelled  to  re- 
sign my  chairmanship  of  this  (Committee.  Shortly  after  our  last  meeting  of 
November  1977,  I asked  the  Director,  NIH,  to  accept  my  resignation  and  find 
a replacement  for  this  chairmanship.  He  asked  me  to  assist  in  the  selection  of 
a new  Chairman  and  I have  provided  to  him  the  names  of  candidates  from 
which  he  is  soon  to  make  a choice.  I am  certain  that  you  will  be  pleased  with 
the  name  of  my  successor,  and  that  the  C!!ommittee  will  give  the  new  (Ilhairman 
the  same  devotion  and  industry  which  it  has  given  to  me. 

There  were,  of  course,  personal  reasons  for  my  resignation.  I am  four  years 
older  than  I was  when  I was  first  appointed,  I fatigue  more  easily,  and,  as  you 
are  all  aware,  my  visual  acuity  has  continued  to  decrease  until  I am  able  to 
read  only  a very  small  fraction  of  the  large  amount  of  paper  which  passes  over 
my  desk  in  relation  to  this  function.  In  addition,  I have  had  a growing  un- 
happiness with  some  of  the  directions  which  the  recombinant  DNA  program 
has  taken  over  the  past  four  years.  Prom  my  conversations  with  members  of 
the  Committee,  I believe  that  this  unhappiness  is  shared  by  some  of  you,  and 
this  may  be  a good  opportunity  to  verbalize  this  discontent. 

Prior  to  the  Asilomar  meeting  of  February  1975,  I had  had  only  modest 
contact  with  nucleic  acids  and  with  genetics.  I had  worked  in  the  laboratory 
with  lipids,  polysaccharides,  and  proteins,  but  had  never  handled  any  nucleic 
acids.  I had  never  worked  on  a genetic  problem,  and  had  certainly  never  engaged 
in  microbiological  research.  Except  for  some  briefing  which  I secured  from 
members  of  the  intramural  NIH  family,  I came  to  Asilomar  cold. 

It  has  taken  me  several  years  to  analyze  and  unscramble  the  experience  of 
the  Asilomar  meeting.  I now  understand  it  more  fully  than  I did  at  the  time. 

It  had  many  elements  of  a religious  revival  meeting.  I heard  several  colleagues 
declaim  against  sin,  I heard  others  admit  to  having  sinned,  and  there  was  a 
general  feeling  that  we  should  all  go  forth  and  sin  no  more.  The  imagery  which 
was  presented  was  surely  vivid,  but  the  data  were  scanty.  I recall  one  scientist 
presenting  information  on  the  difficulty  of  colonizing  ^e  intestinal  tract  with 
E$cherichia  coli  K-12,  but  his  presentation  was  given  little  attention.  We  were 
all,  in  effect,  led  down  to  the  river  to  be  baptized  and  we  all  went  willin^y.  I, 
for  one,  left  the  meeting  enthralled.  I had  never  been  to  a scientific  meeting 
which  had  so  excited  me.  On  my  return  to  Bethesda,  I was  asked  to  summarize 

*Pr*»«nt«d  at  the  meeting  of  the  Recombinant  DNA  Molecule  Program  Advisory  Committee, 
April  28,  1978,' NIH,  Bethesda,  Maryland. 
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the  events  at  Asilomar  before  a meeting  of  the  generally  staid  NIH  Institute 
Directors  and  I believe  I was  able  to  transfer  to  them  some  of  my  excitement. 
Over  the  succeeding  months,  the  Recombinant  DNA  Molecule  Program  Ad- 
visory Ck)mmittee  met  and,  by  July  1975,  it  drafted  a set  of  guidelines  at 
Woods  Hole,  Massachusetts,  which  I at  the  time  thought  to  be  reasonably  satis- 
factory. They  did  not  conform  to  my  prior  notion  of  guidelines  exactly,  since 
they  bordered  on  the  encyclopedic.  Nonetheless,  I felt  that  we  had  successfully 
compromised  most  of  the  burning  issues  over  which  the  Committee  was  initial- 
ly strongly  divided.  When  these  guidelines  were  distributed,  however,  they 
elicited  vigorous  and  often  emotional  responses,  and  among  these  responses 
there  was  one  which  I recall  vividly.  It  charged  our  Committee  with  having 
violated  the  “spirit  of  Asilomar.”  At  the  time  this  expression  did  not  catch  my 
attention,  but  on  consideration  I was  struck  by  the  fact  that  despite  the  many, 
many  meetings  which  I had  attended  at  Atlantic  City,  I had  never  heard  a 
reference  to  the  “spirit  of  Atlantic  City.”  This  charge,  in  fact,  pinpointed  for 
me  the  notion  that  the  experience  at  Asilomar  was  essentially  a spiritual  one 
rather  than  an  intellectual  one.  It  was,  in  the  usual  sense,  not  a scientific 
meeting  at  all.  Whatever  its  purpose  may  have  been  in  the  minds  of  its  initiators, 
a result  was  to  fire  the  imagination,  first,  of  the  newspaper  correspondents 
^o  were  abundantly  represented,  and  then  of  a substantial  segment  of  the 
newspaper-reading  public. 

By  December  1975,  our  Committee,  meeting  at  La  Jolla,  t^ain  assembled  a 
set  of  guidelines.  Whereas  up  to  that  time  I had  insufficient  confidence  in  my 
own  judgment  to  hold  a firm  opinion  on  this  issue,  and  found  myself  swayed 
by  the  views  most  recently  presented,  it  was  about  the  time  of  the  La  Jolla 
meeting  that  I began  to  wonder  whether,  indeed,  any  of  the  postulated  hazards 
of  recombinant  DNA  molecule  technology  were  likely  to  materialize. 

The  La  Jolla  guidelines  served  as  the  basis  for  a discussion  at  a meeting  of 
the  NIH  Director’s  Advisory  Committee  early  in  1976,  and  this,  in  turn,  was 
followed  in  July  by  the  publication  of  the  official  NIH  guidelines.  In  this  last 
transformation,  something  happened  which  I found  disturbing. 

The  mission  of  NIH  is,  I believe,  very  simply  stated.  It  is  to  conduct  and  to 
support  the  very  best  biomedical  research  that  it  can  find  to  conduct  and 
support.  Similarly,  the  mission  of  our  Committee  and  of  the  guidelines  which 
it  drafted  was  to  provide  assurance  that  research  in  the  area  of  recombinant 
DNA  molecules  would  be  conducted  in  such  a fashion  as  not  to  jeopardize  the 
laboratory,  the  commimity,  or  the  environment.  Both  missions,  it  should  be 
noted,  are  stated  positively.  It  is  the  purpose  both  of  NIH  and  of  this  Commit- 
tee to  encourage,  to  promote  — not  to  forbid  or  to  impede.  The  legal  profession 
represented  at  the  Director’s  Advisory  Committee  meeting  was  critical  of 
the  concept  of  guidelines,  which  in  my  judgement  are  designed  to  provide 
guidance  to  the  investigator  and  to  those  who  review  his  proposal.  We  were 
informed  that  what  was  needed  was  regulation,  not  guidance.  This  was  exem- 
plified by  the  recommendation  that  our  instruction,  written  largely  in  the 
subjunctive  mood  (the  investigator  should  . . .)  be  replaced  by  the  more 
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peremptory  language  of  regulations  (the  investigator  shall . . .).  I recall 
arguing  against  such  change  in  vain. 

My  reasons  were  very  simple.  It  is  my  interpretation  of  the  history  of  science 
and  indeed  of  all  culture  that  regulation  is  antithetical  to  creativity,  and  creativi- 
ty is  the  most  important  component  of  scientific  advance.  From  this,  it  follows 
that  the  best  regulation  for  the  flowering  of  science  is  the  least  regulation  — 
that  is,  the  least  regulation  compatible  with  the  needs  of  society.  Furthermore, 

I feared  and  my  fears  were,  I think,  justified  that  regulation  might  lead  to  legis- 
lation with  a specification  of  sanctions,  i.e.,  punishment,  for  those  who  were 
in  violation  of  the  regulations.  Whereas  the  so-called  regulatory  agencies  of 
Government  must  from  time  to  time  adopt  a punitive  posture,  this  is,  I believe, 
a poor  posture  for  a research  agency  such  as  the  National  Institutes  of  Health. 

Against  what  hazards  were  we  proposing  to  draft  regulations?  With  the 
passage  of  time,  the  hazards  that  had  been  pictured  at  Asilomar  seemed  to  re- 
cede. Whereas  a great  number  of  positive  and  useful  scientific  results  are  being 
published  based  upon  the  technology  of  recombinant  DNA  molecules,  to  the 
best  of  my  knowledge  no  adverse  results  have  been  noted.  Indeed,  I believe 
that  there  is  at  this  time  not  one  iota  of  acceptable  evidence,  i.e.,  data  publish- 
able in  a scientific  journal,  to  indicate  that  the  recombinant  DNA  molecule 
technology  has  ever  enhanced  the  pathogenicity  or  the  toxigenicity  of  any 
microorganism.  This,  of  course,  does  not  mean  that  it  never  will  do  so,  but  it 
does  cause  one  to  wonder  whether  all  of  the  present  fuss  is  truly  justified.  It 
places  the  hazards  in  this  area  in  the  same  category  as  those  in  many  other 
areas  for  which  we  have  no  positive  evidence.  To  clarify  this  point,  let  me 
offer  you  an  analogy.  Ever  since  the  Middle  Ages,  it  has  been  susp>ected  that 
the  ghosts  of  those  who  died  by  suicide  are  more  menacing  than  ghosts  in 
general.  This  anxiety, once  implanted  in  the  minds  of  the  people,  led  to  some 
interesting  containment  practices.  The  bodies  of  victims  of  suicide  were  ex- 
cluded from  traditional  burial  places,  lest  their  ghosts  pollute  or  otherwise 
disturb  the  more  peaceful  ghosts  of  those  who  died  of  natural  causes.  They 
were  doomed  to  be  buried  in  the  crossroads,  and  in  order  to  ensure  that  the 
^osts  not  escape  from  the  tomb,  a stake  was  driven  through  the  body  of  the 
victim  into  the  underlying  soil,  thus  pinning  the  ghost  into  its  grave.  This  con- 
tainment practice  continued  for  many  centuries  and  was  ultimately  abandoned 
only  in  the  18th  century.  Experience  since  that  time  has  justified  the  con- 
clusion — that  the  hazard  which  had  earlier  been  postulated  was  either  of  very 
small  magnitude  or  possibly  nonexistent.  We  may  yet  prove  to  be  wrong  about 
the  safety  of  unpinning  the  ghosts  of  suicide  victims,  but  I should  be  surprised 
if  this  were  so. 

How  long  do  we  wait,  in  the  absence  of  any  positive  evidence,  before  we 
decide  that  the  hazaxds  in  a particular  area  of  research  are  at  a socially  accept- 
able level?  To  this  question  I have  no  specific  answer.  Soon  we  may  come  to 
the  conclusion  that  the  manipulations  of  recombinant  DNA  technology  do  not 
of  them  selves  add  significantly  to  the  dangers  inherent  in  the  conduct  of  micro- 
biological research.  Then  we  can  replace  our  complex  and,  I repeat,  encyclo- 
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pedic  guidelines  by  a very  simple  statement.  This  might  take  the  following 
form:  *‘The  conditions  of  containment  appropriate  for  any  recombinant  DNA 
experiment  are  those  which  are  dictated  by  the  most  virulent  or  dangerous 
organism  entering  into  that  experiment.*’  Is  anything  more  really  required? 

I hope  that  none  of  you  will  construe  any  of  my  critical  remarks  as  being 
personally  directed.  They  are  not.  I have  thoroughly  enjoyed  and  been  stim- 
ulated by  my  contacts  with  the  many  members  of  the  Committee.  I hope  that 
I have  established  enduring  friendships  with  many  of  you,  and  I shall  certainly 
follow  your  further  deliberations  with  great  interest  and  concern.  I should  like 
particularly  to  express  my  appreciation  to  the  several  members  of  the  NIH  staff 
who  have  worked  so  hard  and  so  loyally  to  keep  this  project  afloat:  Dr.  Leon 
Jacobs  who,  from  the  beginning,  hi^  served  as  Co-Chairman  of  this  Committee, 
Dr.  Bernard  Talbot,  who  has  worked  enormously  hard  and  valiantly.  Dr. 
William  Gartland,  Director  of  the  Office  of  Recombinant  DNA  Activities,  his 
small  but  energetic  staff  — Dr.  Kamely  and  Dr.  Goldberg.  Then,  there  is 
Ms.  Betty  Butler,  who  not  only  made  certain  that  all  the  paper  flowed  in  the 
right  directions  but  also  nursed  us  throuf^  our  several  tortured  meetings.  To 
work  with  all  of  these  people  has  been  a very  rewarding  experience. 

I wish  you  well  in  your  future  meetings. 


DeWitt  Stetten,  Jr. 

Deputy  Director  for  Science 
National  Institutes  of  Health 
Bethesda,  MD  20014  (U.S.A.) 
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The  Albany  Medical  College 

of  Union  University 

Albany  New  York  12208 


OCPAMTMCNT  or  MICMOaiOLOOV  ANO  IMMUNOLOOT 

TMC  MCll.  HALLMAM  li«0<Ai.  AfMAACM 

iSIti  4AS-SIU 


March  20,  1981 


Dr.  Elizabeth  Mllewskl 

Office  of  Recombinant  DNA  Activities 

Building  31,  Room  AA52 

National  Institutes  of  Health 

Bethesda,  Maryland  20205 

Dear  Dr.  Mllewskl: 

Dr.  Donald  Dean,  director  of  the  Bacillus  Genetic  Stock  Center,  has 
recently  requested  that  the  NIH  Guidelines  on  utilization  of  Bacillus 
subtllls  In  recombinant  DNA  experiments  be  eased.  The  suggested  changes 
on  the  use  of  asporogenlc  mutants,  and  redefining  the  physical  containment 
levels  for  cloning  DNA  from  CDC  class  1 organisms  and  from  other  Bacilli 
Into  sporogenlc  subtllls  strains  seem  to  make  a lot  of  sense.  I would 
like  to  support  Dr.  Dean's  request  In  the  strongest  terms. 

Sincerely  yours, 

Harry  W.  Taber,  Ph.D. 

Professor  of  Microbiology 

and  Immunology 


HWTikc 
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Cornell  University 


Division  of  Biological  Sciences 


Section  of  Genetics  & Development 

Bradfield  Hall 
Ithaca,  New  York  14853 
(607)  256-2100 


23  March  1981 


Dr.  Elizabeth  Mllewskl 
Building  31,  Room  4A52 
ORDA-NIH 

Bethesda,  MD  20205 


Dear  Dr.  Milewski; 

I have  recently  seen  a copy  of  the  changes  in  NIH  Guidelines  for  Bacillus 
subtilis  recombinant  DNA  experiments  proposed  by  Donald  H.  Dean. 

I have  worked  with  and  studied  Bacillus  subtilis  and  its  bacteriophages 
for  the  past  fifteen  years.  On  the  basis  of  that  experience,  I fully  approve 
of  Dr.  Dean's  proposals. 


Sincerely  yours 


sk 

cc:  D.H.  Dean 
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SCHOOLS  OF  BASIC  MEDICAL  SCIENCES  AND  CLINICAL  MEDICINE 
UNIVERSITY  OF  ILLINOIS  COLLEGE  OF  MEDICINE 

190  Medical  Sciences  Building  * 506  South  Mathews  * Urbana,  lllinob  61801 
(217)  333-9284 


March  2U,  19dl 


Dr.  Elizabeth  Milewsld. 
j Bld«.  31  Rb- 

I ORDA-RIH 

Bethesda,  MD  20205 

I Dear  Dr.  Mllevski: 

I am  vrltlng  in  support  of  efforts  to  certify  Bacillus  subtilis  as 
a perfectly  safe  bacterium  and  to  minimize  restrictions  of  its  use  as  a 
cloning  vehicle.  I have  worked  with  B.  subtilis  for  seven  years,  following 
an  equal  period  of  working  with  Escherichia  coli.  B.  stjbtilis  has  proved 
to  be  entirely  harmless,  and  we  have  had  little  difficulty  with  its  surviving 
when  it  should  not  (e.g.,  surviving  autoclaving  and  subsequently  contaminating 
I media).  In  fact,  it  dies  easily  (from  lack  of  carbon/energy^  source  of  of 

oxygen).  Its  being  an  obligate  aerobe  and  native  to  soil  should  make  it 
especially  fit  as  a cianing  Vehicle,  in  comparison  with  E.  coli,  which 
. naturally  inhabits  intestines.  The  more  the  restrictions  of  its  use  are 
relaxed,  the  greater  will  be  the  tendency  to  shift  froBi  enteric  bacteria 
to  B.  svibtilia  in  cloning  experlsients , a desireable  change.  I urge  you 
to  remove  eiU  possible  restrictions  on  its  use  in  cloning  experiments, 
and  rely  instead  on  standard  (good)  microbiological  technique  as  customarily 
practiced  by  competent  microbiologists  sad  biochemists,  for  it  will  provide 
protection  enou^. 

Yours  sincerely, 

(Jeorge  W .^rdal 

Associate  Professor  of  Biochemistry 

■ 

i 
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TUFTS  UNIVERSITY 

School  of  Medicine 


Department  of  Molecular  Biology  and 
Microbiology 


March  24,  1981 


Dr.  Elizabeth  Milewski 
ORDA-NIH 

Bldg.  31,  Rm.  4A52 
Bethesda,  MD  20205 

Dear  Dr.  Milewski: 

I habe  been  informed  by  Dr.  Donald  H.  Dean  that 
he  has  requested  specific  changes  in  the  NIH  Guide- 
lines for  Recombinant  DMA  Research  with  respect  to 
the  use  of  Bacillus  subtilis  as  a cloning  system.  I 
strongly  endorse  those  specific  changes  as  a means 
of  bringing  the  B.  subtilis  system  into  greater  use 
in  recombinant  DNA  work. 


Sincerely  yours 


ALS : ms 


136  Harrison  Avenue 
Boston,  Massachusetts  oztii 
617  956-6750 
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OdiieFOODSa 


M5-1711 


MASSACHUSETTS  INSnTUTE  OF  TECHNOLOGY 
Cambridge,  Massachusetts  02139 


U,S^. 


I 


Department  of  Nutrition  and  Food  Science 
56-123 


• Anwid  LOemain 
j Profaaor  d 
I Industrial  Microbiology 


March  24,  1981 


Dr.  Elizabeth  Milewski 
Bldg.  31,  Rocm4A52 
ORDA-NIH 

Bathesda,  MD  20205 
Dear  Dr.  Milewski : 

I would  like  to  support  the  request  of  Dr.  Donald 
H.  Dean  to  ease  the  restrictions  on  using  Bacillus  subtil  is 
for  recombinant  DNA  experiments.  This  organism  and  its 
dose  relatives  hBvek>een  used  widely  in  industry  for  both 
research  and  production.  To  my  knowledge,  its  use  has 
never  led  to  medical  problems  and  restriction  of  its  use 
could  result  in  the  slowdown  of  medical  progress. 


Sincerely  yours 


Arnold  L.  Demain 
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Syngenics,  Inc 


March  25,  1981 


Dr.  Elizabeth  Milewskl 
Building  31,  Room  4A42 
ORDA-NIH 

Bethesda,  MD  20205 
Dear  Dr.  Milewski: 

I am  writing  to  you  in  support  of  Dr.  Donald  H.  Dean’s  request  for  a 
reduction  in  the  restriction  Imposed  by  the  present  NIH  Guidelines 
involving  the  use  of  subtilis  for  recombinant  DNA  research. 

Dr.  Dean’s  proposed  changes  are  listed  on  page  two  of  this  communication. 

I think  that  it  is  time  to  examine  the  present  Guideline  restrictions  in 
the  light  of  all  available  data.  When  this  is  done,  subtilis  will  be 
seen  as  a safe  alternate  host-vector  system. 


Sincerely  yours 


JJD/mpy 


2904  Corvin  Drive  • Santa  Clara  • California  95051  • (408)  730-0843 
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Dr.  Elizabeth  Mllewskl 
Page  2 

March  25,  1981 


Dr.  Dean  request  the  following  changes: 

1)  Any  Bacillus  subtilis  strain  which  does  not  revert  to  spore 
formation  with  a frequency  greater  than  10”^  can  be  used  with 
indigenous  vectors  for  cloning  DNA  from  any  non-prohibited 
source  under  conditions  to  be  specified  for  Z.  coli  K-12  and 
Saccharomyces  cerevisae  host  vector  systems. 

2)  Bacillus  subtilis  strains  that  do  not  carry  an  asporogenic 
mutation  can  be  used  with  indigenous  vectors  for  the  cloning 
of  DNA  from  CDC  Class  1 organisms  under  P2  condition  (Action 
Under  the  Guildlines , Appendix  D) . 


3)  Bacillus  subtilis  strains  that  do  not  carry  an  asporogenic 
mutation  can  be  used  with  indigenous  vectors  for  the  cloning 
of  DNA  from  any  Bacillus  sp.  of  CDC  Class  1 under  PI  conditions 
(Action  Under  the  Guildlines,  Appendix  D) . 
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Stanford  University.  Stanford.  California  94305 

Department  of  Biological  Sciences 


CHARLES  YANOFSKY 
Morris  Herzstein  Professor 
OF  Biology 


April  6,  1981 


Dr.  William  Gar t land,  Jr. 

Office  of  Recombinant  DNA  Activities 

National  Institute  of  General  Medical  Sciences 

National  Institutes  of  Health 

Building  31,  Room  4A52 

Bethesda,  Maryland  20205 

Dear  Dr.  Gar t land: 

I would  like  to  register  my  support  for  section  III,  page  17995 
of  the  Federal  Register,  Volume  46,  No.  54,  Friday,  March  20, 

1981. 

I agree  with  all  the  statements  in  David  Perkins*  letter  to  you 
of  February  1,  1981.  Since  Neurospora  crassa  is  not  a pest  or 
pathogen,  there  is  no  justification  for  imposing  more  stringent 
containment  conditions  for  research  with  Neurospora  than  for 
investigations  with  yeast  or  animal  viruses.  The  current 
Guidelines  are  seriously  hindering  the  use  and  development  of 
Neurospora  as  a subject  for  recombinant  DNA  research. 

I support  also  the  more  general  recommendations  of  Drs.  Campbell 
and  Baltimore  in  the  same  issue  of  the  Federal  Register  (page  17995). 
On  the  basis  of  the  experience  of  scientists  over  the  past  five 
years  it  seems  entirely  appropriate  to  convert  the  Guidelines  into 
a "Code  of  Standard  Practice",  and  to  reduce  required  containment 
levels  as  suggested  by  Campbell  and  Baltimore. 


Sincerely  yours 


CY:gm 
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LMVERSITY  OF  CAUFORNIA,  SAN  FRANCISCO 


BDUCELXY  • DAVIS  • IBVINC  • LOS  ANGELES  • RTVEMIDE  • SAN  DIEGO  • SAN  FKANCISCO 


SANTA  BARBAHA  • SANTA  CBVZ 


SCHOOL  OF  MFDICINE 
Dcpartinenl  of  Microhiolof y 


SAN  FRANCISCO,  CALIFORNIA  M143 


and  Immunology 


13  April  1981 


Dr.  William  Gartland 
Office  of  Recombinant  DNA 
National  Institutes  of 
General  Medical  Sciences 
Building  31.  4A52 
Bethesda,  Maryland  20205 

Dear  Dr.  Gartland: 

I am  writing  to  offer  enthusiastic  support  for  the  proposal  to  be  put 
before  the  Recombinant  DNA  Advisory  Committee  by  David  Baltimore  and  Allan 
Campbell.  Certainly  In  my  own  field  of  virology  there  has  never  been  any 
reason  to  believe  that  recombinant  DNA  experiments  were  anymore  dangerous 
than  the  viruses  themselves;  thus  voluntary  compliance  with  reasonable  safety 
recommendations  has  always  seemed  preferable  to  the  paper-laden  system  with 
which  we  are  now  burdened. 


Yours 


Harold  E.  Varmus,  M.D 
Professor 


HEV; jm 
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McARDLE  LABORATORY 


FOR  CANCER  RESEARCH 

DEPARTMENT  OF  ONCQLOOY 
MEDICAL  SCHOOL,  UNIVERSITY  OF  WISCONSIN 


April  14,  1981 


Dr.  William  Gartland 
Office  of  Recombinant  DNA 
National  Institute  of  General 
Medical  Sciences 
Building  31,  4A52 
Bethesda,  Maryland  20205 

Dear  Bill: 

I would  like  to  endorse  strongly  the  proposal  of  Drs.  A.  Campbell  and 
David  Baltimore  which  would  restore  the  true  advisory  nature  of  the  NIH  Guide- 
lines and  eliminate  their  mandatory  and  regulatory  provisions  [Federal  Register 
46  (1981)  17994-7].  There  is  very  strong  "grass-root"  support  for  this  pro- 
posal, which  agrees  with  the  present  assessment  that  the  hypothetical  Inadvertent 
risks,  specifically  due  to  use  of  the  recombinant  DNA  technique,  are  not  signi- 
ficant from  the  practical  point  of  view.  Also,  the  present  imposition  of 
unnecessary  regulations,  which  are  known  to  have  adverse  effects  [see  TIBS, 

2 (1978)  p.  N243],  is  certainly  not  justified  by  these  hypothetical  risks. 

It  was  nice  to  see  you  again  in  Reston. 


Sincerely  yours. 


V 


WS :mjg 


450  North  Randall  Avenue,  Madison.  Wisconsin  53706 


608-262-2177 
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DEPARTMENT  OF  HEALTH  & HUMAN  SERVICES 


Public  Health  Service 


National  Institutes  of  Health 
Bethesda.  Maryland  20205 


April  14,  1981 


Dr.  Wllliaa  Gartland 
Office  of  Reconblnant  DNA 
National  Institute  of  General 
Medical  Sciences 
Building  31,  Rood  4A52 
NIH 

Bethesda,  MD  20205 
Dear  Dr.  Gartland: 

I vrlte  In  support  of  the  proposal  by  Drs.  David  Baltimore  and  Allan 
Campbell  to  modify  existing  NIH  Guidelines  on  Recombinant  DNA  Research. 

The  proposal  Is  based  soundly  srrlte  "....neither  experimental  evidence  nor 
solid  theoretical  arguments  have  been  advanced  to  support  the  position  that 
recombinant  DNA  research  poses  any  danger  to  himan  health  or  to  the  Integrity 
of  the  natural  environment".  There  Is  no  question  that  this  statement  Is 
valid.  In  view  of  this  fact,  reduction  In  regulatory  activity  In  this  area 
should  be  undertaken  without  delay. 


Your  sincerely. 


Igor  B.  Oawld,  Fli.D. 

Chief,  Developmental  Biochemistry  Section 
Laboratory  of  Biochemistry 
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DUKE  UNIVERSITY  MEDICAL  CENTER 


Department  of  Microbiology 
and  Immunology 
Office  of  the  Chairman 


April  14,  1981 


Dr.  William  Gartland 
Office  of  Recombinant  DNA 
National  Institute  of  General 
Medical  Sciences 
Building  31,  4A52 
Bethesda,  Maryland  20205 

Dear  Dr.  Gartland: 

I would  like  to  support  the  proposal  by  Drs.  Baltimore  and  Campbell  to 
convert  the  NIH  Guidelines  for  Recombinant  DNA  Research  into  a non-regulatory 
code  of  standard  practices  and  to  reduce  the  recommended  containment  levels  for 
certain  experiments. 

Action  on  both  parts  of  the  proposal  is  overdue.  No  evidence  has  come  to 
light  during  the  past  decade  that  the  types  of  experiments  covered  by  it  pose 
any  danger  for  mankind,  and  adherence  to  the  present  strict  guidelines  serves  no 
purpose.  Similarly,  reduction  of  recommended  containment  levels  is  also 
justified,  again  on  the  grounds  that  ample  experience  has  shown  that  no  danger 
is  posed  by  any  of  the  experiments  involved.  I agree  that  constant  reevaluation 
is  desireable  and  indeed  essential,  and  whenever  areas  of  concern  are  i>erceived, 
they  should  be  regulated.  By  the  same  token,  when  experience  has  shown  that 
there  is  no  danger,  steps  should  be  taken  to  modify  directives  that  impede 
innovative  research  that  is  likely  to  yield  tremendous  benefits  for  mankind.  In 
summary,  I strongly  support  Baltimore  and  Campbell's  proposal. 

Sincerely  yours. 

Dr.  W.  K.  Joklik 

Chairman 

WRJ/kge 

cc:  Dr.  David  Baltimore 

Box  3020  • Durham,  North  Carolina  27710  • Telephone  (919)  684-SI 38 
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April  14,  1981 


THE  ROCKEFELLER  UNIVERSITY 


12  30  YORK  AVENUE  • N EW  YORK.  N EW  YORK  10021 


Dr.  William  Gartlauid 
Office  of  Recombinant  DNA 
NIGMD,  Bldg.  31,  4A52 
National  Institutes  of  Health 
Bethesda,  MD  20205 

Dear  Bill: 


D.  Baltimore  and  A.  Campbell  have  brought  to  RAC  a resol- 


ution %diose  purpose  is  to  move  the  NIH  Guidelines  for  Recombinant 
DNA  Research  to  something  more  consonant  with  the  scientific  thought 
of  the  past  four  years. 


There  may  still  be  come  controversy  over  the  genesis  and 


wisdom  of  the  actions  taken  which  created  the  NIH  Guidelines.  Typical 
adjectives  used  run  from  foolish  to  self-serving  to  responsible.  Be 
that  as  it  may,  there  is  no  controversy  over  the  fact  that  the  Guide- 
lines have  outlived  any  usefulness  they  uy  have  had.  Recoeibinant  DNA 
research  has  proven  itself  to  be  as  safe  as  any  other  biological  re- 
search. The  evidence  for  this  lies  in  myriads  of  successful  experismnts 
£uid  the  failure  of  many  theoretical  arguments,  no  matter  how  rigorously 
construed  to  prove  otherwise. 


It  «K>uld  be  an  important  precedent  for  the  N.l.H.  to  dis- 


mantle the  unneeded  regulatory  structure.  If  scientists  are  e/er  again 
to  attempt  to  oope  with  potential  hazard,  they  must  see  that  what  they 
believed  were  temporary  measures  can  be  undone. 


Yours  sincerely. 


Norton  D.  Zinder 


(sail 


CALIFORNIA  INSTITUTE  OF 


TECHNOLOGY 


PASADENA.  CALIFORNIA  0112B 


DIVISION  OF  SIOLOOV  tSS-SS 


AprU  15,  1981 


Dr.  William  Gartland 

Office  of  Recombinant  DNA 

National  Institute  of  General  Medical  Sciences 

Building  31,  4A52 

Bethes^,  MD  20205 

Dear  Dr.  Gartland: 

I am  writing  to  express  my  interest  in  emd  approval  of  the  proposal  of  Drs. 
Baltimore  and  Campbell  (Federal  Register  ^ ^54,  pp.  17994-7  of  3/20/81)  for 
further  changes  In  NIH  guidelines  for  recombinant  DNA  research.  The  reduction  in 
recommended  containment  levels  simply  represents  good  leiboratory  practice  in  view 
of  the  experience  that  has  been  gained  in  the  last  five  years.  In  addition,  it  seems 
particularly  appropriate  at  this  time  of  reduced  financial  support  to  eliminate 
regulatory  provisions  requiring  a certain  investment  of  time  and  money,  and  which 
have  in  any  case  applied  only  to  research  supported  by  NIH.  If  approved,  this  proposal 
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April  15,  1981 


Dr.  William  Gartland 
Office  of  Recombinant  DNA 
NIGMS,  Bldg.  31.  4A52 
Bethesda,  Maryland  20205 

Dear  Dr.  Gartland, 

As  you  know,  a proposal  submitted  by  Drs.  Allan  Campbell  and 
David  Baltimore  has  recently  appeared  In  the  Federal  Register 
(Friday,  March  20,  1981  on  pages  17994-7).  The  proposal  Is  to 
convert  the  NIH  guidelines  to  a non-regulatory  code  of  standard 
practice  and  to  reduce  the  containment  levels  for  some  experiments. 

I think  this  Is  a reasonable  proposal  and  strongly  support  It. 

It  can  be  argued  that  the  mandatory  guidelines  served  a useful  purpose 
In  raising  our  level  of  consciousness  about  potential  biohazards 
and  the  need  to  be  cautious  when  entering  new  areas.  But  that  function 
has  by  now  been  amply  fulfilled.  With  over  five  years  of  experience 
behind  us  there  Is  still  no  experimental  or  theoretical  argument 
that  recombinant  DNA  poses  any  significant  dangers.  Therefore,  It 
makes  no  sense  to  continue  spending  government  money  to  enforce 
regulations  on  a non-existant  danger.  There  are  plenty  of  real 
dangers  that  need  more  attention  than  they  now  receive. 


Member  and  Program  Head 
Development  Biology 
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The  University  of  Chicago 
Committee  on  Viroiogy 


Barnard  Roizman,  ScO. 

Prolasaor  in  the  Dapartmants  of  Microbiology 
and  BlopbysictnYworatical  Biology 


Aprtl  17,  1981 


Dr.  William  Gartland 
Office  of  Recombinant  DNA 
National  Institute  of  General 
Medical  Sciences 
Building  31,  4A52 
Bethesda,  MD  20205 

Dear  Dr,  Gartland, 

I am  writing  to  support  the  Baltlmore^ampbell  proposal  which  appeared 
In  the  Federal  Register  Vol.  46,  #54,  17994-7,  1981.  The  proposal  makes  sclen* 
tiflc  sense  and  will  not  compro^ae  human  health  or  the  Integrity  of  natural 
environment. 


Sincerely  yours. 


BR/pt 


•tovidr  Viral  Oncotony  UboratorlM  • 910  Earn  50th  Straat  Chlcaeo,  Illinois  60637  • (312)  947-1667 
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STANFORD  UNIVERSITY  MEDICAL  CENTER 


STANFOU),  CAUrORNlA  MMS 


DKTAmiDrr  or  Pathoumt 

David  Kokn.  M.O..  PnonatOB  and  Chaiuian 


STANroao  UNivBnmr  School  or  Mbdicinb.  L38S 

(41S)  4S7-6SSS 


April  17,  1981 


Dr.  Uilllain  Gartland 
Office  of  Recombinant  DRA 

National  Institute  of  General  Medical  Sciences 
Building  31,  4A52 
Bethesda,  Maryland  20205 

Dear  Dr.  Gartland: 

I am  in  favor  of  the  proposal  to  convert  NIH  guidelines  into  a 
nonregulatory  code  of  standard  practices  and  to  reduce  the  rec- 
onntended  containment  levels  for  some  experiments  as  published 
in  the  Federal  Register.  Friday,  March  20,  1981  (pp  17994-7), 
vol.  46;  paragraph  54. 


m,  M.D. 

lor  of  Pathology 


— 


ILWiJfm 
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DEPARTMENT  OF  HEALTH  & HUMAN  SERVICES 


Public  Health  Service 


National  Institutes  of  Health 
Bethesda,  Maryland  20205 


April  17,  1981 


Dr.  William  Gartland 
Office  of  Recombinant  DNA 
National  Institute  of  General 
Medical  Sciences 
Building  31,  4A52 

Dear  Dr.  Gartland: 

I would  like  to  comment  on  the  proposed  modifications  of  the  "NIH  Guide- 
lines for  Research  Involving  Recombinant  DNA  Molecules"  as  suggested  by  David 
Baltimore  and  Allan  Campbell  and  published  In  the  Federal  Register  of  Friday, 
March  20,  1981,  on  pages  17994-17997.  Inevitably,  the  Baltimore-Campbell 
proposal  must  also  be  considered  In  the  light  of  the  alternative  suggestions 
that  emerged  from  the  meeting  of  the  Chairpersons  of  Institutional  Biosafety 
Committees  In  November  of  1980.  Both  of  these  proposals  Involve  an  attempt 
to  bring  the  Guidelines  Into  a state  of  consistency  with  present  evaluations 
of  the  potential  for  hazard  In  recombinant  DNA  experiments.  As  I see  that 
evaluation,  there  Is  widespread  agreement  that  experiments  Involving  E.  coll 
K12  or  cerevlslae  host-vector  systems  will  not  generate  harmful  organisms. 
For  other  experimental  systems  the  data  are  less  firm,  but  there  are  no  good 
scientific  reasons  to  presume  that  significant  problems  are  likely.  For 
these  reasons,  continued  surveillance  of  recombinant  DNA  experiments  through 
complex  registration  and  review  requirements  Is  unwarranted.  Nevertheless, 
exemption  of  experiments  from  the  Guidelines  seems  to  me  less  desirable  than 
Inclusion  In  a set  of  standards  as  suggested  by  Baltimore  and  Campbell.  The 
latter  approach.  If  we  can  take  adherence  to  the  CDC  Guidelines  as  an  example, 
means  that  Investigators  will  still  consider  new  protocols  from  the  point  of 
view  of  possible  difficulties  and  will  have  the  pressure  of  peers  and  common 
standards  to  enforce  caution.  Therefore  I conclude  that  the  Baltimore- 
Campbell  approach  Is  more  appropriate  than  option  A or  C.  Option  B Is  essen- 
tially similar  to  the  Baltimore-Campbell  proposal.  I do  not  see  any  valid 
reason  for  requiring  prior  review  or  registration.  Including  the  special  case 
of  Class  3 agents  and  deliberate  attempts  to  obtain  expression  of  a eukaryote 
gene. 

The  above  refers  to  that  part  of  the  Baltimore-Campbell  proposal  relevant 
to  the  administrative  aspects  of  the  Guidelines.  The  second  part  of  their 
proposal  constitutes  a major  change  In  the  actual  containment  levels  for  a 
variety  of  experiments.  In  some  Instances  a lowering  of  containment  levels 
Is  clearly  called  for.  However  there  are  some  experiments  which  I know  too 
little  about  to  comment  upon.  I urge  that  the  RAC  carefully  consider  the 
experimental  classifications  at  this  time  and  proceed  to  lower  containment 
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Pag*  2 — Dr.  Wllllaa  Gartland 


whararar  approprlaCa.  Howarar,  I abould  saka  It  claar  that  ragardlaas  of  the 
contalnaant  larala  apaclflad,  I baliara  it  la  tlse  to  allalnata  the  regulatory 
aapacta  of  the  Ouidallnaa.  Wa  hare  engaged , for  alaoat  a decade » In  a thorough 
examination  of  quaatlona  about  poaslbl*  hatarda.  I,  for  one»  am  glad  that  we 
took  the  time  to  aak  and  aaak  anawera.  The  Ouidallnaa  aervad  laportant  purpoaes 
during  that  period.  HowaTor,  that  examination  haa  conalatently  Indicated  that 
the  Initial  concama  vara  unauppor table,  and  v*  ahould  promptly  bring  the  altu- 
atlon  Into  raallatlc  conformity  with  that  conclualon. 


Sincerely  your* 


1587] 


UNIVERSITY  OF  CALIFORNIA,  SAN  FRANCISCO 


BERKELEY  • DAVIS  • IRVINE  • LOS  ANGELES  • RIVERSIDE  • SAN  DIEGO  • SAN  FRANCISCO 


SANTA  BARBARA  • SANTA  CRUZ 


SCHOOL  OF  MEDICINE 

DEPARTMENT  OF  BIOCHEMISTRY  AND  BIOPHYSICS 


SAN  FRANCISCO,  CALIFORNIA  94143 
(41 S)  666-4324 


April  20,  1981 


Dr.  William  Gartland 
Office  of  Recombinant  DNA 

National  Institute  of  General  Medical  Sciences 

Building  31 

4A52 

Bethesda,  Maryland  20203 
Dear  Dr.  Gartland: 

I would  like  to  strongly  recommend  adoption  of  the  proposal  for 
changing  the  MIH  Guidelines  as  published  In  the  Federal  Register  of 
Friday,  March  20,  1981  on  pages  17994-7  (Vol.  46,  #54).  This  proposal 
to  convert  the  Guidelines  Into  a non-regulatory  code  makes  complete 
sense  In  terms  of  the  past  years  experiences  in  showing  lack  of 
risk  and  brings  recombinant  DNA  research  into  the  same  framework  as 
other  microbiological  research. 

Sincerely  yours. 


Howard  M.  Goodman 
Professor  of  Biochemistry 


HMG:bm 
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STANFORD  UNIVERSITY  MEDICAL  CENTER 


DEPARTMENT  OF  GENETICS 


April  20.  1981 


Or.  William  Gartland 

Office  of  Recombinant  DNA 

National  Institute  of  General  Medical  Sciences 

Building  31.  4A52 

Bethesda.  Maryland  20205 

Dear  Dr.  Gartland: 

I am  writing  to  offer  my  strong  support  for  the  proposal  to  convert  the 
NIH  Guidelines  Into  a non-regulating  code  of  standard  practice  and  to  reduce 
the  recoomended  containment  level  for  some  experiments,  as  put  forth  by  Drs. 
David  Baltimore  and  Allan  Campbell  and  published  In  the  Federal  Register  of 
Friday.  March  20.  1981.  I agree  strongly  with  the  justifications  for  this 
proposal  provided  by  Drs.  Baltimore  and  Campbell. 


DtrAKTMBNT  OT  CKNBTtCS,  ITANrORD  UNIVERSITY  SCHOOL  OF  MEDICINE.  STANFORD,  CALIFORNIA  »4S05  • (415)  497-5052 


Professor 


SNC:ps 
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UNIVERSITY  OF  CALIFORNIA,  SAN  FRANCISCO 


BERKELEY  • DAVIS  • IRVINE  * LOS  ANGELES  • RIVERSIDE  • SAN  DIEGO  • SAN  FRANCISCO 


SANTA  BARBARA  • SANTA  CRUZ 


SAN  FKANCISOO,  CALIFORNIA  94143 
(41 S)  666-4334 


22  April  1981 


SCHOOL  OF  MEDICINE 

DEPARTMENT  OF  BIOCHEMISTRY  AND  BIOPHYSICS 


Dr.  Willieun  Gartland 
Office  of  Recombinant  DNA 

National  Institute  of  General  Medical  Sciences 
Building  31 , 4A52 
Bethesda , Maryland  20205 


Dear  Bill: 

I wish  to  comment  on  the  proposals  by  David  Baltimore  and  Allan  Ccunpbell 
as  outlined  in  the  Federal  Register  of  March  20,  1981  on  pages  17994-7 
(Vol  46,  No.  54).  In  view  of  their  general  knowledge  and  experience,  I 
believe  these  proposals  are  eminently  reasonable.  Of  crucial  importance 
is  that  the  guidelines  would  now  set  standards  and  provide  guidance  rather 
than  regulate  the  performance  of  experiments.  This  change  would  certainly 
aid  research  in  this  area  without,  in  my  view,  compromising  attention  to 
possible  health  hazards. 


Professor  and  Chairman 


kh 


15901 


STANFORD  UNIVERSITY  MEDICAL  CENTER 

STANFORD,  CALIFORNIA  94505 


DEPARTMENT  OF  BIOCHEMISTRY  Area  Code  415 

STANroao  UNrvxwTTY  School  or  Medicine  497-6161 


April  22,  1981 


Dr.  Villiaa  Gartland,  Head 
Office  of  Recoabinant  DNA 
NIGHS,  Bldg.  31  4AS2 
Betheada,  HD  20205 

Dear  Bill, 

I aa  writing  to  you  regarding  the  proposed  changes  in  The  Guide- 
lines for  Recoabinant  DNA  Research  put  forward  by  Drs.  Baltimore  and 
Campbell  that  appeared  in  the  Federal  Register  of  Friday,  March  20,  1981 
on  pages  17994-7  (Vol.  46  #54).  As  I understand  their  recommendation  it 
is  1)  to  convert  the  current  NIH  Guidelines  for  Recombinant  DNA  Research 
from  mandatory  regulations  (for  virtually  all  university  and  institute 
scientists)  to  a non-aandated,  but  recommended  code  of  standard  prac- 
tices and  2)  to  reduce  the  recommended  containsient  levels  for  certain 
experiments . 

Lest  there  be  any  doubt  about  ay  views  on  this  let  me  be  quite 
direct.  I strongly  favor  their  suggestion  and  have  done  so  for  some 
time.  Indeed,  in  a letter  to  Dave  Baltimore  of  July  2,  1980,  I said  "I 
find  it  increasingly  difficult  to  accept  the  maintenance  of  a non- 
trivial govemaient  bureaucracy  to  contend  with  the  mythical  possibility 
that  recombinant  DNA  experimentation  is  hazardous.  After  all  we  have  not 
imposed  the  same  requirements  on  virus  research  or  other  'potential 
hazardous*  laboratory  activities.  In  those  instances,  society  and  the 
government  have  accepted  individual  and  institutional  assurances  for 
safe  practices  and  culpability  for  negligence  or  deliberate  violations. 
RAC  has  elected  a strategy  for  evolutionary  change  in  The  Guidelines, 
but  in  my  view,  it  has  not  been  without  paying  a substantial  price:  the 
time  and  energy  of  ORDA,  RAC  members,  institutional  committee  members 
and  the  scientists  doing  the  research,  as  well  as  the  expenditures  to 
maintain  ORDA,  ORDA,  RAC  and  the  new  layers  of  bureaucracy  that  have 
been  spatmed  in  the  imiversities . I do  believe  it  is  time  to  seriously 
consider  whether  the  ORDA-RAC  format  should  continue  ....  I would 
favor  its  dissolution  and  replacement  by  something  like  the  advisories 
put  out  by  CDC  in  the  field  of  pathogenic  microorganisms  and  tumor  virus 
research;  that  is,  an  effective  and  a relatively  simple  classification 
and  advisory  for  handling  pathogenic  or  potentially  pathogenic  organisms 
and  viruses.  Didn't  that  kind  of  advice  serve  us  well  for  tumor  viruses 
before  recombinant  DNA"? 
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Page  2 

Dr.  William  Gartland 


I have  no  reason  to  change  my  views  now.  The  present  proposal 
seems  eminently  sensible  and  prudent.  It  transforms  The  Guidelines  from 
regulations  (which  they  were)  to  guidelines  (which  they  should  be).  My 
own  early  concerns  that  some  recombinant  DNA  experiments  might  carry 
risks  have  long  been  dissipated.  The  data,  discussions  and  experience 
of  the  last  six  years  have  convinced  me  that  our  earlier  concerns  are  no 
longer  warranted.  I now  believe  that  there  is  more  to  fear  from  the 
intrusions  of  government  in  the  conduct  of  scientific  research  than  from 
recombinant  DNA  experiments  themselves.  Consequently,  I welcome  the 
changes  put  forward  by  Baltimore  and  Campbell  and  hope  that  RAC  will 
approve  them  pronqitly. 

With  best  wishes. 


Sincerely, 


Paul  Berg  \ 

Willson  Professor  of  Biochemistry 


c.c.  Dr.  David  Baltimore 
PB/hk 
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26n  SUendale  Flaee 

Lo8  Angeles,  Cellfomie  90007 

May  5,  1961 


leooBbineat  OCA  Actrleory  CcHMittee 
Offloe  of  Reocsblnant  IKA  Aotiyltlee 
Rational  Inatitotes  of  leelth 
Building  31f  Room  IjAS? 

Betheada,  Maryland  20?05 

Oreetlngas 

It  la  contrary  to  oanona  of  erldenoe  and  loglo  that  the  Coanittee  Is  nov 
oonslderlng  deregulation  of  reeoablnant  DUk  aotlTltles* 

glnoe  the  last  weakening  of  the  Ooldellnes.  a protein  thought  to  be  IqpHoa- 
ted  In  BovB*a  sjudiuae  (aongoUaa)— htaun  lnterferoi>— has  been  produced  in  three 
different  alaroorgaalsatf*  Tlral  links  to  htaun  cancer  haws  been  traced,  and  lik* 
feetlous  pethogenle  naked  DIA  has  been  Identified^  Scandals  InrrolTing  misuse  of 
reooadilnant  ISA  technology  hsTs  ooourred  at  two  campuses  of  the  UnlTBrslty  of 
Calif  omLa« 

Despite  the  erldenoe  Indloatlre  of  the  need  for  Increased  caution,  automated 
polynueleotlde  syntheslaers  hare  appeared  on  the  market,  greatly  sljig>lifying  prop> 
oedurea  for  thoae  mho  would  abuse  this  technologya  And  genetic  engineering  firms 
hare  proliferated  to  a total  capitalisation  of  nearly  $it00  million* 

Quite  clearly.  It  will  beoome  Increasingly  easy  for  careless,  hasty,  subrerted, 
subrerelre,  or  deranged  solentlste  to  sooner  or  later  wreak  major  haroc  to  a major 
crop,  Ureatoek  species,  or  huaanlty*  Truly  relerant  safety  sidles  hare  been  only 
m1  n1^  1y  attempt^,  and  eren  these  hare  shown  equlrooal  results  not  oondudre  to 
reassuranee*  The  1^8  Influenaa  pandemia  Illustrated  with  20,000.000  oorpses  that 
a pathogealo  rirus  need  not  be  *rlable*  in  the  longterm  sense  to  m derastatlng  In 
the  short  run* 

It  is  time  to  subetantlally  strengthen,  net  to  woakan  or  discard,  controls 
in  this  field*  Members  of  the  CoMlttee  should  consider  oarefuUy  how  society 
and  history  might  Judge  them  in  the  no^too-dlstant  future* 


Douglas  DeNlke,  Fh«D. 
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UNIVERSITY  OF  WASHINGTON 

SEATTLE,  WASHINGTON  98195 


Program  in  Social  Management  of  Technology 


May  8,  1981 


Dr.  Donald  Fredrickson 
Director 

National  Institutes  of  Health 
Bethesda,  MD  20205 

Dear  Dr.  Fredrickson: 

Proposals  to  weaken  the  application  of  the  Recombinant  DNA  Guidelines  are 
currently  before  you,  and  I am  writing  to  ask  that  you  not  promulgate  any  of 
these  changes  until  adequate  risk  assessment  studies  have  been  performed. 

I am  referring  to  the  RAC  actions  of  April  23-24,  1981  to  exempt  experi- 
ments in  the  III-O  category  and  to  end  the  prohibition  on  experiments 
with  genes  coding  fortoxins.  In  addition,  I have  some  comments  on  the 
proposal  by  Drs.  Baltimore  and  Campbell  to  convert  the  Guidelines  into 
a recommended  code  of  practice. 

As  I wrote  to  Dr.  John  Nutter  of  NIAID  on  December  10,  1981,  the  NIH 
"Risk  Assessment  Program"  is  seriously  flawed  in  two  major  respects. 

First,  it  is  only  concerned  with  physical/environmental/health  risks 
and  these  are  not  the  only  ones  presented  by  r-DNA  work.  In  addition  to 
ethical  and  political  risks  and  considerations,  recent  violations  of  the 
Guidelines  should  make  us  sensitive  to  the  risks  of  intentional  misconduct, 
accidents,  human  fallibility,  carelessness,  arrogance.  I suspect  that  the 
DNA  "incidents"  in  the  future  (and  surely  these  will  occur)  will  be  based 
on  such  human  foibles  at  least  as  often  as  on  the  failure  of  technological 
equipment,  etc.  And  yet,  no  work  is  being  done  to  assess  such  risks 
and  mitigate  their  adverse  aspects.  The  recent  OTA  report  on  Applied 
Genetics  was  similarly  facile  in  this  regard. 

Second,  most  of  the  NIH  Risk  program  uses  "evidence"  from  experiments  not 
designed  to  evaluate  risk  at  all . A scientific  experiment  cannot  generally 
be  said  to  prove  a proposition  which  is  not  part  of  the  initial  hypothesis 
or,  more  importantly,  which  does  not  contribute  to  the  research  design. 

Can  you  imagine  the  scandal  if  NIH  peer  review  sections  approved  funds  for 
research  where  the  experiments  were  designed  and  conducted  for  other 
objectives?  Researchers  do  not  make  the  necessary  observations,  perform 
relevant  alterations  to  experimental  conditions,  collect  requisite  data 
or  analyze  the  data  from  a risk  perspective  when  their  objective  in 
carrying  out  an  experiment  is  not  risk  analysis. 

314  Guggenheim,  FS—13  I Telephone:  (206)  543—7029 
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Thus,  we  cannot  make  any  statements  about  the  safety  of  III-O  experiments 
which  would  justify  exempting  them  from  the  Guidelines.  Thus,  we  cannot 
justify  allowing  work  with  genes  coding  for  toxins  in  the  absence  of 
supporting  risk  assessment  work. 

Finally,  the  proposal  by  Drs.  Baltimore  and  Campbell  would  continue  an 
ill-advised  trend.  Over  the  past  few  years  the  Guidelines  have  been 
relentlessly  watered-down,  with  responsibility  for  overseeing  r-DNA  work 
transferred  from  NIH  to  institutional  biohazard  committees.  Most,  if  not 
virtually  all,  of  these  committees  are  woefully  unprepared  to  handle  these 
responsibilities.  I speak  from  my  3 years  experience  on  one  of  the  better 
of  them.  IBCs  do  not  have  sufficient  staff  time  (via  the  BSD  or  otherwise) 
to  assure  that  what  is  going  on  in  the  laboratories  actually  reflects 
what  is  written  in  the  Guidelines^  for  example,  as  you  well  know,  NIH 
has  only  recently  begun  to  consider  a program  to  assess  the  structure  and 
performances  of  IBCs.  However,  the  IBCs  have  served  as  a useful  screening 
device,  and  a forum  for  airing  of  local  concerns,  at  minimal  cost  in  either 
dollars  or  time.  Thus,  NIH  should  continue  to  require  their  existence  and 
adequate  functioning. 

Thank  you  for  your  consideration  of  my  views. 


Associate  Professor 
PLB:ec 

cc:  Hon.  Richard  Schweiker, Secretary,  U.S.  Dept,  of  Health  and  Human 

Services,  Washington  DC  20014 

Sen.  Orrin  Hatch,  Chair,  Convnittee  on  Labor  and  Human  Resources,  U.S. 
Senate,  Washington  DC  20510 

Sen.  Edward  Kennedy,  Conmittee  on  Labor  and  Human  Resources,  U.S. 
Senate,  Washington  DC  20510 

Rep.  Doug  Walgren,  Chair,  Subc.  on  Science,  Research  and  Technology, 
U.S.  House  of  Rep.  Washington,  DC  20515 

Rep.  John  Dingell,  Chair,  Comittee  on  Energy  and  Commerce,  U.S. 

House  of  Rep.  Washington  DC  20515 
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Tlw  Ohio  Stato  Ufihroraily  Unhroralty  Hoalth  Sorvtco 

^ Division  of 

Environmentai  Heaith 
and  Safety 

John  W.  Wilce  Student 
Heaith  Center 
1875  Mliiikin  Road 
Coiumbus,  Ohio  43210 

Phone  614  422-2112 


Or.  William  J.  Gartland 
Office  of  Recombinant  DNA  Activities 
National  Institute  of  Health 
Bethesda,  MD  20014 

Dear  Bill: 

I have  been  reading  In  the  popular  press  about  some  more  relaxation  of 
the  NIH  Guidelines  on  recombinant  DNA  work.  I am  particularly  concerned 
about  the  experiments  with  genes  which  control  bacterial  toxins.  Based 
on  my  past  experience,  I would  suggest  a cautious  approach  to  this 
relaxation. 

In  the  mid  1960's,  staphylococcus  enterotoxin  was  being  Investigated  as 
a potential  incapacitating  agent  in  the  biological  warfare  program.  The 
protocol  called  for  the  propagation  and  purification  of  large  amounts  of 
the  toxin.  At  Ft.  Detrick,  Maryland,  and  especially  at  the  Directorate 
of  Biological  Operations  in  Pine  Bluff,  Arkansas,  we  found  that  many  of 
our  laboratory  technicians  developed  an  allergic  state  when  we  decreased 
some  of  our  containment  criteria.  In  some  of  the  people  the  allergic 
reaction  involved  the  eyes  and  in  others  the  reaction  was  a severe  respira- 
tory distress.  We  had  very  few  problems  with  classical  enterotoxin  intoxi- 
cations, but  we  had  many  man-hours  lost  due  to  the  allergic  reactions. 
Staphylococcus  enterotoxin  is  not  classified  as  a lethal  toxin  but  its 
reactivity  as  a hyperallergen  created  conditions  in  some  individuals  that 
were  nearly  lethal. 

I am  not  certain  that  the  enterotoxins  and  the  allergen  are  the  same 
chemical  molecule,  and  I am  not  certain  that  all  bacterial  toxins  are  as 
potent  as  staph  enterotoxin.  Until  the  answers  are  known,  I recommend 
against  relaxation  of  the  guidelines.  I can  visualize  the  sensitization 
of  laboratory  workers  in  a recombinant  DNA  laboratory  and  a shock  expression 
from  an  incidental  contact  away  from  the  laboratory. 


Very  truly  yours. 


Biological  Safety  Officer 
/It 


May  14,  1981 
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MEMORANDUM 


DEP.XRTMENT  OF  HEALTH,  EDUCATION,  .VND  WELFARE 
PUBLIC  HE.\LTH  SERVICE 

NATIONAL  INSmVTU  OF  HEALTH 


TO  Director,  NIAID 


DATE; 


FROM  : Director,  NIH 


SUBJECT:  Delegation  of  Authorities  Under  the  NIH  Guidelines  for 

Research  Involving  Recombinant  DNA  Molecules 


The  NIH  Guidelines  for  Research  Involving  Recombinant  DNA  Molecules 
(Federal  Register,  Volume  45,  pp.  77384-77409,  November  21,  1980i  specify  in 
Section  IV-c-8  that  "'Director,  NIH,'  or  'Director'  means  the  Director  of 
the  National  Institutes  of  Health  and  any  other  officer  or  employee  of  NIH 
to  whom  authority  has  been  delegated.* 

Previously,  on  July  12,  1979,  I delegated  to  you  certain  specified 
authorities  under  the  Guidelines.  By  this  memorandum,  I am  hereby 
delegating  to  you  all  other  responsibilities  of  the  Director,  NIH  specified 
in  the  Guidelines.  These  are  detailed  in  the  subsections  of  Section  IV-E-1 
of  the  Guidelines,  and  include  the  Chairmanship  of  the  Federal  Interagency 
Advisory  Committee  on  Recombinant  DNA  Research. 


Donald  3.  Fredrickson,  M.D. 


cc:  Dr.  Gartland 
Dr.  Talbot 
Dr.  Perpich 
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July  29,  1981 


Dr.  William  Gartland 
ORDA 

National  Institutes  of  Health 
Bethesda,  Md.  20014 

Deat  Df;  Gartland: 

Our  organization  herewith  submits  comments  on  the  Baltimore/ 
Campbell  proposal  to  downgrade  the  Recombinant  DNA  Guidelines  from 
regulation  to  a recommended  code  of  practice.  Recent  broad  exemp- 
tions and  elimination  of  prdhlbl felons  in  recommended  DNA  research 
by  the  NIH  make  it  especially  impelling  to  maintain  the  guidelines 
as  regulations. 

The  Baltlmore/Campbell  proposal  would  remove  those  mechanisms 
essential  to  the  enforcement  of  the  guidelines.  Given  the  intensely 
competitive  nature  of  the  research  and  its  development,  this  proposal 
would  facilitate  lower  safety  standards  and  less  careful  procedures. 

For  some  individuals  and  groups,  regulation  alone  acts  as  a deterrent. 

Under  the  Guidelines  as  regulation,  the  existence  of  Institution- 
al Biosafety  Committees  is  required  with  these  committees  responsible 
to  the  NIH.  The  IBC’s  exercise  a measure  of  control  over  over  the  ad- 
equacy of  safety  procedures  and  the  detection  of  hazards.  They  func- 
tion, as  well,  as  boards  for  the  consideration  of  scientifically  inad- 
equate or  improperly-conducted  research.  Linkage  of  IBC's  with  the 
NIH  is  of  prime  importance  in  maintenance  of  standards. 

Industry  has  been  complying  with  the  NIH  regulations  voluntarily. 
Should  "recommended  standards"  be  substituted  for  the  regulations,  it 
is  quite  likely  that  industrial  compliance  will  become  meaningless: 
competitive  pressures  may  well  activate  industry  to  take  advantage  of 
unregulated  shortcuts  to  large-scale  production.  Historically,  indus- 
trial self -policing  has  not  been  successful. 

There  are  still  many  unanswered  questions  for  this  emerging  tech- 
nology (new  host-vector  systems,  exchange  of  genetic  material  in  the 
environment,  etc.).  Non-mandatory  standards  might  convey  a sense  of 
"safeness"  that  would  tend  to  close  off  the  issue  of  potential  risks. 
The  optimum  course  of  action  should  reasonably  include  risk  assessment 
experimentation  to  keep  pace  with  recombinant  DNA  research  and  develop- 
ment. 

Further  reason  for  mandatory  Guidelines  is  the  question  of  uniform- 
ity. Voluntary  standards  would  be  adopted  as  "required"  by  some  Instl- 


Francine  R.  Simring 
Executive  Director 
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tutlona  and  not  by  others.  The  "patchwork"  results  might  well  create 
brain-drain  situations;  away  from  Institutions  which  choose  to  be  "more 
strlngest".  With  competition  among  researchers  as  acute  as  It  Is,  It 
seems  not  unlikely  that  the  lowest  coanon  denominator  of  standards  would 
ultimately  prevail. 

In  view  of  the  many  contraindications  to  adopting  the  Baltimore /Camp- 
bell proposal,  we  strongly  urge  that  the  Guidelines  remain  as  regulation. 


FR;fh  Yours  very  truly. 


Richard  Schwclker 
Orrln  Hatch 
Edward  Kennedy 


cc 


Executive  Director 


Doug  Walgren 
John  Dlngell 
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WASHINGTON 


UH^IVERSITT 


8T.  LOUIS,  M1880UBI  83180 


GRADUATE  SCHOOL  OF  ARTS  AND  SCIENCES 
OFFICEOFTHEDEAN 
31  4 / 889*6880 


August  18,  1981 


To:  Dr.  Elizabeth  Milewski 

Office  of  Recombinant  DNA  Activities 
NIAID 

Building  31,  Room  4A52 
National  Institutes  of  Health 
Bethesda,  Maryland  20205 

From:  Luther  S.  Williams,  Dean  C l~b> 

Graduate  School  of  Arts  and  Sciences 


I have  reviewed  the  ’’document  Evaluating  Risks  Associated  with 
Recombinant  DW^  Research"  - Proposed  recommendation  of  the  working 
group . 

Overall,  I am  in  agreement  with  this  document  as  presented, 
especially  the  review  of  risk  assessment  data  and  reports  of  confer- 
ences addressing  various  aspects  of  presumed  risks.  The  summary 
(recommendation  S)  on  pages  35  and  36  are  excellent  statements  of 
the  salient  items  considered  and  the  resulting  conclusions . 

^ overall  endorsement  is  for  retention  of  the  provisions  of  the 
Baltlmore-Campbell  Proposal  with  the  important  condition  that  the 
resulting  guidelines  are  mandatory. 

As  tenure  on  the  RAC  has  ended,  I shall  not  attend  the 
September  meeting. 
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Thomas  £•  Malone,  Acting  Director 
N ational  Institutes  of  Health 
Building  1,  Room  124 
Bethesda,  Maryland  21013 

Dear  Mr.  Malonet 

It  is  with  considerable  concern  that  I write  regarding  the 
decisions  of  the  National  Institutes  of  Health  which  progressively 
weaken  its  modest  controls  for  Recombinant  DNA  experiments.  In- 
stead of  strengthening  provisions  for  containment  and  for  over- 
sight by  the  NIH  and  local  biohazards  safety  committees,  the  thrust 
has  been  to  exempt  increasing  numbers  and  types  of  experiments. 

For  example,  in  1980  NIH's  Recombinant  Advisory  Committee  (RAC) 
reclassified  as  category  III— 0 most  work  with  E.  Coli  K-12  and 
Saccharomyces  cerevisiae  and  determined  that  it  could  be  done 
at  the  PI  level  of  physical  containment,  requiring  registration 
only  with  the  local  biosafety  committee,  not  with  NIH.  At  its 
April  23—24,  1981  meeting,  the  RAC  then  exempted  all  experiments 
in  the  III-O  category  from  the  guidelines  with  the  exception  of 
large-scale  work  and  experiments  involving  CDC  class  3 agents. 

Furthermore,  RAC  reclassified  certain  experiments  with  toxin 
genes  at  the  same  time,  I understand,  that  one  of  the  consultants 
who  proposed  this  reclassification  stressed  that  the  risks  from 
experiments  with  genes  coding  for  toxins  are  unknown. 

Such  actions  are  most  astonishing  for  scientists  to  take  based, 
it  appears,  more  on  faith  that  nothing  will  go  wrong  — the  violations 
to  date  of  the  guidelines  aside  — than  on  proper  risk  assessments 
studies  along  a range  of  present  and  projected  experiments.  It  should 
be  inconceivable  for  an  organization  of  scientists  such  as  NIH  to 
preside  over  the  steady  dismantling  of  the  guidelines  before  it  has 
in  hand  a rich  body  of  risk  assessment  information  to  support  this 
position . 

. Additionally  troublesome,  particularly  at  a time  when  the  comraer- 
ci/lization  of  RDNA  is  growing,  is  the  proposal  by  David  Baltimore 
and  Alan  Campbell,  members  of  the  RAC,  to  move  from  mandatory  guidd- 
lines  to  a recommended  code  of  standard  practice.  If  these  are 
abolished,  you  are  in  effect  creating  a familiar  situation  wherein 
mandatory  controls  will  follow  lethal  accidents  or  injury.  This 
approach  contradicts  the  whole  idea  of  controls  which  is  to  prevent 
death  or  injury. 

In  contrast,  by  requiring  safe  practices  in  the  uses  of  RDNA 
techniques  and  effective  review  and  enforcement  mechanisms,  the  NIH 
can  show  an  authentic  commitment  both  to  high  standards  in  research 
and  the  avoidance  of  harmful  experiments.  It  does  not  have  to  repeat 
past  mistakes  and  wait  for  human  suffering  to  produce  health  and 
safety  controls.  The  NIH  can  choose  at  the  outset  to  put  the  health 
and  safety  of  the  whole  society  above  special  interests. 


ICttl  . 


Thomas  E*  Malone 

Acting  Director 

National  Institutes  of  Health 
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It  only  seems  fair  that  the  burden  of  proof  that  EDNA  research 
will  not  harm  people's  health  or  violate  the  integrity  of  the  natural 
environment  should  fall  on  the  shoxilders  of  its  practitioners  and 
other  supporters.  It  is  they  who  have  to  earn  the  public's  trust. 

The  Baltimore  and  Campbell  proposal  which  in  effect  says  "trust 
us"  is  archaic  in  a world  where  the  harmful  sides  of  science  and 
technology  are  all  too  visible.  The  public  is  rightly  wary  and 
should  be  respected  for  its  concern.  ^ 

In  my  view  the  proposal  is  a "thorough  mistake",  to  borrow 
some  apt  words  from  Whitehead,  especially  when  one  observes  the 
sometimes  unseemly  scramble  for  a piece  of  the  action  by  univer- 
sities and  gene-slicing  companies , and  researchers  in  conflicts  of 
interests  which  are  bound  to  undermine  not  only  public  confidence 
but  also  the  conduct  of  science  itself. 

These  circumstances  should  dictate  a move  toward  stricter 
standards  and  enforcement  mechanisms^^hich  extend  to  the  genetic 
engineering  industry.  However,  ijp^he  Recombinant  Advisory  Committee 
accepts  the  proposal  to  replace  mandatory  guidelines  with  a code 
of  standard  practice,  it  is  essential  that  the  NIH  lead  a broad 
public  discussion  of  this  fundamental  matter  and  that  its  decisions 
reflect  the  interests  of  all  members  of  the  society.  By  virtue  of  its 
present  composition,  the  RAC's  frame  of  reference  remains  too  narrow 
to  guide  policy  on  RDNA  research, 

I look  forward  to  hearing  from  you. 


Sincerely 


Suite  1013 

1875  Connecticut  Avenue,  N.V, 
Washington,  D.C,  20009 
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Residential  College 
Eatt  ^ladraagle 

The  University  of  Michigan 
Ann  Arbor,  Michigan  48109 
(313)  763-0176 

September  2,  1981 


Dr.  William  Gartland 
ORDA 

National  Institutes  of  Health 
Building  31,  Room  4852 
Bethesda,  Maryland  20014 


Dear  Dr.  Gartland: 

I am  opposed  to  the  proposal  from  Eli  Lilly  & Co.  (#1027  and  #7,  Federal 
Register,  August  4,  1981).  This  proposal  would  exempt  large-scale  work 
Involving  E.coll  K-12,  Saccharamyces  cerevlslae.  Bacillus  subtills,  and  any  other 
host-vector  systems  listed  In  Appendix  C of  the  guidelines. 

I have  the  following  comments  on  Dr.  Irving  Johnson's  Justification  of 
the  proposal: 

1.  The  statement  that  "the  principle  of  the  absence  of  Increased  risk  with 
Increased  volume  has  been  accepted  by  the  RAC"  Is  quite  Inaccurate,  and  not 
supported  by  the  record.  The  claim  Is  based  on  the  decision  of  the  RAC  at  Its 
June  1980  meeting  to  delete  a sentence  In  section  I-D-6  of  the  guidelines  which 
read  as  follows: 

"We  differentiate  between  small-  and  large-scale  experiments  with 
organisms  containing  recombinant  DNAs  because  the  probability  of  escape 
from  containment  barriers  normally  Increases  with  Increasing  scale." 

(Minutes,  June  5-6,  1980,  p.28-9) 

The  minutes  of  the  meeting  show  that  discussion  of  the  proposal  to  delete  this 
sentence  was  limited  to  the  narrow  Issue  of  Its  accuracy.  There  Is  no  Indication 
that  the  decision  was  based  on  the  far  broader  principle  claimed  by  Dr.  Johnson. 

Indeed,  there  is  a strong  Indication  that  the  committee  did  not  accept  that 
principle  since  It  also  voted  to  leave  the  full  prohibition  on  large-scale  work 
In  place  (p.29). 

2.  The  fact  that  "no  unforeseen  difficulties  have  been  encountered"  when  the 
Industry  has  operated  under  controls  Involving  prior  review  cannot  be  used  to 
Justify  the  claim  that  no  problems  will  arise  when  controls  are  removed.  Perhaps 
the  genetic  engineering  Industry  has  done  so  well  because  the  controls  were  so 
effective;  or  perhaps  It  Is  because  relatively  little  work  has  been  undertaken; 
or  perhaps  It  Is  because,  as  Dr.  Johnson  would  claim,  all  the  processes  Involved 
are  safe.  In  fact,  we  do  not  know,  because  we  do  not  have  the  social  science 

or  risk  assessment  data  which  might  begin  to  give  Indications  of  the  level  of  safety  of 
large-scale  genetic  engineering* 
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3.  The  fact  that  the  British  Genetic  Manipulation  Advisory  Group  (GMAG) 

is  to  consider  in  late  September  a proposal  from  the  Confederation  of  British 
Industry  (CBI)  to  weaken  the  British  controls  for  large-scale  work  should 
not  be  used  to  justify  the  Lilly  proposal.  By  using  a hypothetical  decision 
in  Britain  to  argue  for  a decision  by  the  RAC  to  weaken  controls  in  the  U.S., 
Lilly  is  encouraging  the ’two  decision-making  processes  to  move  in  a spiral, 
the  end  result  of  which  could  be  seriously  weakened  controls  in  both 
countries.  For  a decision  by  the  RAC  to  weaken  oversight  of  industrial  pro- 
cesses will  place  additional  pressure  on  Britain  and  other  countries  to  do 
likewise,  lest  they  be  left  behind  in  the  race  for  technological  dominance 
in  the  genetic  engineering  field.  (0 

In  any  case,  it  is  not  at  all  clear  that  GMAG  will  take  the  "positive  action" 
which  Dr.  Johnson  anticipates.  My  understanding  is  that  there  is  no  significant 
support  for  the  CBI  proposal,  and  strong  criticism  from  some  members  of  GMAG, 
particularly  those  who  represent  trade  unions.  So  it  seems  unlikely  that  the 
proposal  will  be  implemented,  (i.) 

The  RAC  should  also  be  aware  that  even  if  the  CBI  proposal  were  approved, 
large-scale  work  in  Britain  would  still  remain  under  regulation  by  the  Health 
and  Safety  Executive  (HSE) . The  CBI  is  not  proposing  that  the  HSE  requirement 
that  large-scale  work  be  registered  with  the  agency  be  removed.  However,  if 
the  Lilly  proposal  is  approved,  no  specific  controls  would  apply  in  this 
country,  and  in  particular,  there  would  be  no  registration  requirement.  Con- 
sequently, it  would  be  difficult  to  collect  data  on  the  extent  and  location 
of  large-scale  industrial  processes,  let  alone  exert  any  form  of  oversight. 

4.  No  comparative  studies  of  the  risks  of  small-  and  large-scale  work  have 
been  carried  out,  and  any  statements  comparing  these  risks  are  developed 
against  a background  of  very  wide  uncertainty.  However,  at  least  one  study 
of  the  risks  of  large-scale  work  has  been  completed.  This  is  the  report  of 

Dr.  K.Sargeant  and  Dr.  C.G.T. Evans  of  the  Microbiological  Research  Establishment, 
Porton,  U.K.  commissioned  by  the  Commission  of  European  Communities  and 
published  in  1979.(3)The  report  does  not  play  up  the  risks  of  large-scale 
work  involving  genetically  manipulated  organisms.  It  has  been  described  as 
a "cool,  non-scaremongering  assessment. 'YfjNevertheless,  it  points  to  several 
areas  of  concern,  including  the  following: 

a)  "The  new  features  presented  by  an  expanding  biotechnology  today  are  the 
very  large  scale  on  which  some  micro-organisms  are  about  to  be  grown  for 
the  first  time,  the  very  large  number  of  people  who  will  encounter  these 
newly  available  micro-organisms  or  their  products,  and.  the  possibility  that 
the  environment  might  be  altered  by  their  use  or  inadvertent  release."  (p.22) 

b)  Some  of  the  special  hazards  of  biotechnology  lest  on  the  possibility  that 
the  organisms  thought  to  be  in  the  fermenter  are  not  what  they  are  thought 

to  be,  or  are  not  behaving  in  the  way  assumed.  First,  there  may  be  phenotypic 
changes  in  whd.ch  organisms  adapt  to  changes  in  their  environment  with  changes 
in  their  biochemical  processes.  Such  changes  might  affect  the  virulence  of 
organisms  thought  to  be  harmless.  The  authors  point  to  the  example  of 
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Aspergillus  flavus  which  produces  aflatoxlns  In  only  trace  amounts  at  IS  and 
45  degrees  centigrade,  but  at  35  degrees  centigrade,  produces  40  mg/kg  (p.25). 

Second,  there  might  be  genotypic  variation  or  contamination  with  foreign 
organisms,  particularly  under  conditions  of  continuous  cultivation,  where 
organisms  are  maintained  through  many  thousands  of  generations:  "If  a con- 
tamtnant  arose  which  was  able  to  maintain  Itself  then  no  matter  how  carefully 
the  original  testing  had  been  done,  and  Irrespective  of  the  purpose  to 
which  the  product  was  to  be  put,  no  guarantee  concerning  either  the  safety 
of  the  process  or  the  culture  could  be  given.  The  situation  Is,  In  this  respect, 
fundamentally  different  from  farming  with  animals  and  plants,  where  much 
more  precise  control  of  the  genotype  Is  possible  because  one  generation 
Is  cultivated  at  a time  and  alterations  In  genotype  are.  In  any  case,  less 
frequent  and  much  more  obvious."  (pp.34-5) 

c)  The  discharge  of  live  organisms  Into  the  environment  might  have  ecological 
effects.  For  example,  the  continuous  low-level  discharge  of  antibiotic  might 
create  Ideal  conditions  for  the  selection  of  resltant  organisms.  If  contained 
on  a plasmid,  that  genetic  Information  "could  then  be  passed  by  stages 
throughout  the  microbial  world."  (p.31)  Another  possible  effect  might  be  that 
"the  discharge  of  live  organisms  to  the  environment  could  . . . Increase  the 
food  supply  to  the  natural  flora  and  fauna,  or  supply  competition,  which  If 
successful,  might  change  the  natural  balance  with  no  predictable  result."  (p.31) 

No  doubt  It  Is  recognition  of  possibilities  such  as  these  which  has 
led  many  scientists  who  have  considered  the  hazards  of  small-  and  large-scale  work 
work  to  conclude  that  large-scale  work  presents  special  types  of  problems 
which, at  this  stage  In  the  development  of  the  technology,  require  careful 
monitoring  and  control.  I feel  that  that  position  Is  fully  Justified,  and 
therefore  support  the  continuation  of  the  present  system  of  prior  review 
of  large-scale  proposals  by  the  RAC. 


1.  On  pressures  In  the  genetic  engineering  field,  see,  e.g.  the  statement  of 
Michael  Ross  of  Cenentech',  Inc.,  quoted  In  the  Wall  Street  Journal .8-28-81 . p.28: 
"If  you  come  out  a year  after  someone  else,  forget  It.  You'll  have  lOZ  of  the 
market,  and  he'll  have  90Z." 

2.  Letter  of  Donna  Haber,  Divisional  Of fleer , Association  of  Scientific  Technical 
and  Managerial  Staffs,  London,  and  member,  QIAG,  26th  August  1981. 

3.  K.Sargeant  and  C.G.T. Evans,  Hazards  Involved  In  the  Industrial  use  of  mlcro- 
organlams:  A study  of  the  necessity,  content  and  management  principles  of  a 
posalble  Co— unity  action  (Brussels:  Commission  of  the  European  Communities,  1979} 

4.  Anthony  Tucker,  "The  best  of  a nasty  business,"  Guardian.  5-8-1980,  p.22. 

See  also  Robert  Walgate,  " How  safe  will  blobuslness  be?"  Nature.  1-10-80,  pp. 126-7 


Notes 
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DEPARTMENT  OF  HEALTH  & HUMAN  SERVICES 


Public  Health  Service 


National  Institutes  of  Health 
Bethesda,  Maryland  20205 


September  8,  1981 


Dr.  William  Gartland 

Office  of  Recombinant  DNA  Activities 

Bldg.  31,  Rm.  4A-52 

Bethesda,  MD  20205 

Dear  Dr.  Gartland: 

Thank  you  for  sending  me  the  proposal  of  the  working  group  for  revision 
of  the  Guidelines,  dated  August  21,  1981.  Although  I realize  that  there  will 
be  a formal  request  for  public  comment  once  the  RAC  adopts  a recommendation, 

I would  like  now  to  make  some  comments  on  the  document  prepared  the  working 
group.  Please  transmit  these  comments  to  the  RAC  as  they  may  wish  to  consider 
them  during  their  discussions  of  the  proposal. 

I do  not  believe  that  the  document  does  a convincing  job  of  supporting  the 
recommendations.  This  is  not  meant  to  indicate  that  I agree  or  disagree  with 
the  recommendations,  but  only  to  state  that  the  arguments  are  not  put  forth  as 
clearly  as  they  might  be.  This  results  from  the  lengthy  discussion  of  scarcely 
relevant  issues  and  the  very  brief  description  of  others. 

To  a large  extent,  the  document  has  the  tone  of  1976,  not  1981.  The  para- 
graph in  the  middle  of  page  5 (A.  Basic  Assumptions)  is  a good  examples:  these 
are  not  assumption  but  questions  and  the  wording  is  not  in  concordance  with  sound 
scientific  thinking.  It  never  becomes  clear  why  the  newly  proposed  changes  now 
make  sense,  as  distinguished  from  changes  previously  adopted.  For  example,  most 
experiments  with  coli  K12  systems  are  already  exempt  from  the  Guidelines  and 
any  questions  regarding  those  that  are  not  exempt,  or  those  involving  alternative 
coll  systems,  turn  on  properties  (such  as  ability  to  be  established)  relevant 
to  many  host-vector  systems  and  on  the  nature  of  the  recombinants  (e.g. , toxins, 
high  expression  systems,  etc).  The  lengthy  discussion  of  coli  both  in  the 
text  and  the  appendix  seem  out  of  place  and  do  not  help  to  focus  on  the  present 
issues.  On  the  other  hand,  the  document  addresses  adequately  neither  the  reasons 
for  proposing  to  abandon  the  prohibitions  nor  the  reasons  for  maintaining  part 
IV  essentially  unaltered.  The  document  should  concentrate  on  the  issues  at  hand 
and  speak  specifically  to  the  proposed  changes.  Note  too  that  the  statement  on 
the  bottom  of  page  2 describing  the  recommendations  as  adopting  the  containment 
provisions  of  the  Baltimore -Campbell  proposal  is  incorrect:  the  containment  provi- 
sions of  the  Baltlmore-Campbell  proposal  did  not,  according  to  my  copy,  eliminate 
the  prohibitions  and  further,  they  specified  the  use  of  biological  containment. 
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The  report  makes  a single  brief  reconmendatlon  regarding  changes  In  part  IV 
of  the  Guidelines.  Yet  the  proposal  on  containment  mandates  corresponding  changes 
In  Part  IV.  Those  sections  of  IV  dealing  with  aspects  of  part  III  that  would  no 
longer  exist  (e.g. , IV-[>-3-f,  IV-D-5-b)  and  with  the  prohibited  experiments  should 
be  eliminated.  Also,  the  recommendations  make  part  II-D-1,  II-D-2  and  II-D-3  moot. 
If  part  of  the  motivation  for  the  changes  Is  to  make  the  Guidelines  more  understand- 
able and  straightforward.  Irrelevant  sections  should  be  omitted. 

There  Is  a sense  In  which  the  recomendatlons  appear  Inconsistent.  This  Is 
perhaps  best  described  by  comparing  them  to  the  Baltlmore-Campbell  proposals.  The 
latter  represent  a smaller  change  In  containment  than  the  proposal  of  the  working 
group  because  the  prohibitions  were  maintained  and  because  biological  containment 
remained  a factor.  On  the  other  hand,  the  Baltlmore-Campbell  approach  represented 
a larger  change  In  regulation  since  the  Guidelines  became  voluntary  on  a national 
baala,  though  not  necessarily  within  an  Institution.  The  report  of  the  working 
group  deals  with  the  scientific  Issues  relevant  to  containment,  but  only  very 
briefly  with  those  relevant  to  regulatory  mechanisms.  Further,  the  statements 
about  regulatory  Issues  do  not  adequately  support  the  recommendation  to  leave  the 
extensive  system  of  IBCs,  RAC,  ORDA,  etc  In  place.  The  final  report  should  deal 
explicitly  with  why  changes  In  regulatory  procedures  are  or  are  not  recommended. 
Absent  such  discussion,  the  reconendatlons  are  oiystlfylng  and  likely  to  engender 
additional  skepticism  In  the  scientific  comasjnlty.  Clarifying  the  amblvalency, 
should  entail  dealing  with  one  of  the  more  difficult  aspects  of  the  present  scene, 
namely,  the  public  perception  of  scientific  and  technological  risks.  On  the  one 
hand,  the  available  scientific  evidence  Indicates  that  the  Initial  questions  about 
recombinant  research  have  been  answered  to  the  effect  that  no  serious  potential 
for  unique  hazard  exists.  Yet,  It  Is  Impossible  to  make  an  absolute  statement; 
only  the  probability  of  risk  can  be  described.  The  public,  however,  may  remain 
anxious,  to  varying  degrees,  absent  absolute  assurances.  If  the  recommendation  to. 
maintain  the  complex  system  of  control  Is  motivated  by  a concern  for  the  anxieties 
of  the  public  (a  motivation  that  Is  not  Inappropriate  If  such  anxieties  exist) 
then  I believe  the  report  should  so  state.  I offer  the  following  possible  wording 
for  consideration  and  debate. 

"The  concerns  about  potential  hazard  that  were  raised  when  recombinant 
DNA  experiments  were  first  Initiated  need  to  be  reevaluated  In  the  light 
of  present  scientific  evidence.  That  evidence,  gathered  over  the  last 
seven  years,  supports  a conclusion  that  the  likelihood  of  any  untoward 
effects  from  these  experiments  Is  exceedingly  low.  Thus,  the  extensive 
and  complex  system  of  containment  and  control  embodied  In  earlier  ver- 
sions of  the  Guidelines  Is  no  longer  warranted,  according  to  scientific 
evaluation.  Nevertheless,  the  RAC  recognizes  that  while  scientific 
assessment  can  yield  probabilities.  It  can  never  provide  certainties. 
Accordingly,  public  concern  about  the  experiments  may  remain  and  there- 
fore some  continuing  evaluation  and  oversight  Is  desirable." 


Sincerely  yours 


C 

National  Cancer  Institute 
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Ray  Thornton's  Statement 
September  10-11,  1981  NIH-RAC  Meeting 

I have  a statement  concerning  our  deliberations  today.  First,  let  me  express 
my  great  confidence  in  Dick  Krause,  who  has  been  delegated  responsibility  for 
receiving  reconmendations  fron  this  advisory  conmittee.  I have  enjoyed  many 
cpportunities  of  working  with  him,  and  knew  his  scientific  and  professional 
judgment  will  work  to  the  benefit  of  the  people  affected  by  the  actions  of  the 
National  Institutes  of  Health. 

At  the  same  time,  however,  there  can  be  no  adequate  statement  as  to  how  much 
we  will  all  miss  the  wise  counsel  and  leadership  of  Don  Fredrickson  as  we 
continue  to  wrestle  with  the  interaction  of  science  and  society.  Don  has  a 
great  gift  of  expressing  clearly,  as  only  an  outstanding  scientist  could,  his 
understanding  of  the  continuing  relationship  between  public  policy  and  science. 

Whenever  either  side  of  this  relationship,  the  public  or  the  scientific  conmunity, 
invades  the  province  of  the  other  or  disregards  the  proper  input  of  the  other 
into  decision  making,  the  result  is  at  best  high  levels  of  tension  and  frustra- 
tion. At  worst  there  may  be  attenpts  to  regulate  thought,  as  in  laws  regarding 
vAiat  theories  may  be  taught;  or  just  as  bad,  attempts  to  eliminate  input  from 
the  public  as  to  how  scientific  research  should  be  conducted  with  public  funds. 

May  I ask  your  indulgence  as  I cite  the  first  few  paragraphs  of  the  statement 
I made  in  opening  hearings  on  DSIA  research  in  Congress  in  1977.  This  was  at  a 
time  when  legislation  was  being  considered  to  prohibit  or  severely  limit  such 
research. 
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"True  science  always  stands  upon  a frontier.  It  probes  at  the 
edges  of  our  knowledge  and  our  ignorance,  and  we  accept  its  contri- 
butions as  valuable,  its  continuation  as  a necessity.  Perceived  as 
a gradual  extension  of  the  sphere  of  knowledge,  science  is  accepted 
eind  praised  as  both  our  benefactor  and  our  servant. 

"This  is  the  science  with  which  we  are  most  comfortable,  the  science 
v^ich  explains  how  things  work,  which  promises  health,  physical 
well-being,  and  neterial  progress. 

"But  the  boundaries  of  the  physical  and  biological  sciences  are  not 
so  easily  contained.  Frcm  time  to  time  we  find  or  come  upon  a field 
of  inquiry  which  fundamentally  chaLllenges  our  concepts  of  life  and 
nature,  vtiich  confronts  us  too  directly  for  our  collective  comfort 
or  convenience,  and  yet  intrigues  us  too  greatly  to  ignore. 

"It  is  on  this  meeting  ground  of  science  and  philosophy  where  man  has 
nade  his  greatest  scientific  advances.  It  is  also  here  that  science 
has  caused  its  greatest  strains  upon  our  social,  political,  and 
religious  institutions. 

"When  Galileo  offered  the  theory  that  the  Earth  revolves  around  the 
Sun,  it  was  bad  enough  to  his  oontenporaries  that  he  conrdtted  scientific 
error.  It  was  worse  that  he  committed  heresy  as  well. 

"Yet  Galileo  probed  only  the  physical  universe.  As  science  has  pro- 
gressed and  transformed  our  lives  in  so  many  ways,  we  have  rejected 
many  of  the  dognas  of  an  earlier  day. . . . 
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"...  The  scientific  ccawnunity  often  resolves  its  own  conflicts  nore 
easily  than  our  political  caramnity  can  even  understand  them. . . .But 
the  scientific  conmunity  cannot  ignore  the  concerns  of  its  larger 
constituency,  and  Government  cannot  isolate  itself  from  the  science 
that  it  has  encouraged  and  supported. 

"Consideration  of  these  questions  brings  us  face  to  face  with  what  I 
believe  is  one  of  the  most  fundamental  issues  before  policymakers 
today:  the  issue  of  society  interacting  with  science  and  the  deter- 

mination of  the  basic  social  responsibilities  for  the  decision 
making  process." 

It  has  been  a source  of  great  personal  satisfaction  to  me  that  my  role 
as  Chairman  of  the  Science,  Research,  and  Technology  Subcommittee  slowed 
the  rush  toward  federal  legislation,  and  eventually  led  to  the  acceptance 
by  the  Congress  of  guidelines  promulgated  by  the  NIH  for  the  conduct 
of  experiments  funded  by  the  public. 

Except  as  required  by  local  legislation,  one  who  does  not  receive  public  money 
for  tlie  conduct  of  experiments  is  not  affected  in  any  way  by  such  guidelines, 
unless  by  agreement  such  person  accepts  the  guidelines  on  a voluntary  basis. 
But  I am  unable  to  accept  the  suggestion  that  a person  conducting  research 
with  public  money  stands  entirely  beyond  the  boundaries  of  public  inquiry. 

I believe  the  public  has  the  right  to  say,  and  to  ensure,  that  no  public  funds 
may  be  spent  in  an  effort  to  construct  drug  resistant  or  toxigenic  microorga- 
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nisne.  Certainly  the  public  has  the  right  to  ensure  that  such  microorgan i sire, 
if  constructed,  should  not  be  released  into  the  environment.  Most  would  also 
agree  that  the  public  has  the  right  to  regulate  under  what  conditions  experiments 
with  human  subjects  rrey  be  conducted. 

There  is,  in  sumrrery,  an  ongoing  vit^d  connection  between  science  and  public 
policy. 

Dr.  Maxine  Singer  recognized  this  before  the  Congressional  Committee  and  said: 

■Scientists  today  recognize  their  responsibility  to  the  public  that 
supports  scientific  work  in  the  expectation  that  the  results  will 
have  a significant  positive  inpact  on  society.  To  describe  the 
scientific  comrunity  of  the  late  twentieth  century  otherwise  is  to 
ignore  or  misunderstand  the  evidence.  Dispute  over  the  best  way  to 
exercise  that  responsibility  must  not  be  confused  with  a negation  of 
it.  The  scientific  community  has  accepted  the  counsel  of  ethicists, 
philosophers,  and  representatives  of  the  public  who  have  long  troubled 
to  point  out  this  responsibility. 

"Scientists  adso  accept  the  need  to  restrict  certain  laboratory 
practices  in  order  to  protect  the  safety  and  health  of  laboratory 
workers  and  the  public.  Further,  we  recognize  the  need  to  consider 
possible  hazards  before  large  scale  activity  is  undertaken  and  before 
untoward  events  occur.  But  we  differentiate  between  restrictions  on 
hazardous  or  potenti^dly  heizardous  activities  and  restrictions  on 
intellectual  freedom. 
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"For  the  future,  scientists  need  to  continue,  together  with  federal 
and  local  governments,  to  evolve  policies  that  offer  protection  fron 
potential  hazards  and  preserve  opportunities  for  discovery  and 
develcpment  of  safe  and  desirable  ^plications.  Scientists  must 
share  their  insights  into  the  nature  of  living  things  with  increasing 
numbers  of  people  so  that  debate  can  be  predicated  on  understanding 
rather  than  fear.  In  order  to  counteract  the  growing  pessimism 
about  the  nature  of  knowledge,  the  proper  separation  of  science  fron 
technology  must  be  made  and,  in  the  continuing  dialog,  the  distinct 
values  and  problems  inherent  in  each  must  be  carefully  articulated. 

Finally  if  scientists  commit  themselves  to  their  unique  opportunities 
to  serve  as  an  early  warning  system,  society  can  progress  with  prudence 
and  caution  as  scientific  knowledge  grows." 

In  the  Recombinant  ENA  Advisory  Committee,  an  effort  has  been  made  to  allow 
the  public  to  have  an  input  into  recommendations  vAiich  affect  not  only  science, 
but  the  public  as  well,  without  unduly  restricting  the  research  v^ich  the 
public  interest  requires  that  we  pursue. 

The  argument  that  guidelines  for  the  conduct  of  publicly  funded  research  are 
not  needed  because  nothing  more  dangerous  than  now  exists  may  be  developed  by 
this  technology  is  beguiling,  but  false  on  two  counts: 

First,  human  experience  has  shewn  that  any  tool  powerful  enough  to  produce 
good  results  of  sufficient  inportance  to  shake  Wall  Street  and  offer  hope 
of  treating  diabetes  is  also  powerful  enough,  wrongly  used,  to  produce  bad 
results  of  equal  consequence. 
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Seoond,  even  acc^ting  the  assunption,  with  v^ich  I disagree,  that  nothing 
other  than  beneficial  results  may  stem  from  this  research,  it  does  not 
follow  that  the  public  thereby  loses  its  interest  in  having  suitable  guidelines 
for  the  expenditure  of  public  funds. 

Such  guidelines  might  indeed  need  to  be  more  carefully  drawn,  and  perhaps 
should  extend  to  all  publicly  funded  research  which  may  raise  issues  of  the 
kind  involved  here. 

Even  if  no  additional  increment  of  deinger  exists,  it  does  not  follcw  that 
dangerous  or  ethically  or  socially  offensive  experiments,  with  or  without  the 
technology  involved  here,  should  be  conducted  free  of  any  guidelines  except 
standards  of  good  laboratory  practices. 

I am  surprised  to  hear  suggestions  that  because  many  of  the  unanswered  ques- 
tions relating  to  experiments  in  this  field  are  political  and  social  questions, 
that  the  guidelines  have  no  further  reason  for  existence.  I doubt  that  the 
public  will  long  renain  eiloof  from  decision  making  concerning  the  expenditure 
of  public  funds,  whatever  the  purpose  of  those  expenditures  may  be.  If  the 
possibility  for  interaction  of  science  and  public  members  as  afforded  by  this 
comittee  is  ended,  some  other  mechanism  for  that  input  will  be  developed. 

I believe  the  recommendation  that  the  nature  of  the  guidelines  be  downgraded 
to  a sinple  statement  of  good  laboratory  practices,  raises  issues  as  serious  - 
though  opposite  from  - the  ones  considered  by  Congress  several  years  ago. 

In  my  view,  the  orderly  progression  of  our  recommendations  to  the  Director, 
who  has  steadily  eased  the  difficulties  of  performing  experiments  as  rapidly 
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as  the  consequences  of  that  work  may  be  evaluated,  has  been  a useful  example 
of  the  public  working  together  with  science  to  attain  mutual  goals. 

I make  this  rather  long  statement  in  order  to  establish,  for  the  record,  my 
position  with  regard  to  the  issue  which  the  committee  is  considering,  and  to 
offer  my  views  as  to  how  we  should  proceed. 
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INSTITUTE  OF  MEDICINE 


national  acaocmt  or  SCicnccs 
tioi  constitution  avCnuC  washinoton.  o.  C.  IOAIA 


September  24,  19P1 


Hay  'rtiomtor,  J.D. 

President 

Arkansas  State  Lhivereity 
State  Uhiversity,  Arkansas  72467 

Dear  Hay: 

I am  writing  to  follow  15)  on  the  HAC  meeting  of  Septenber  10,  1961,  and 
the  action  taken  by  R^C  on  the  report  of  the  subcoraiittee  to  review  the 
guidelines. 

I still  support  the  basic  thrust  of  the  suboonnit tee's  report.  I was 
against  making  the  guidelines  totally  volisitary  and  voted  so.  Once  H^C  voted 
to  convert  the  guidelines  to  a voluntary  code  of  standard  practice,  I did 
favor  moving  ahead  with  getting  public  cosment  on  the  matter.  To  this  end,  I 
strongly  urge  that  OPDA  place  a notice  in  Science,  JAMk,  New  Pigland  Journal 
of  Medicine  and  Nature  (as  well  as  other  publications  ^ou  or  others  might 
think  of)  advising  the  readership  of  the  proposal  in  question,  of  the  issue  of 
the  Federal  Register  in  t^ich  the  proposal  is  published,  of  how  to  obtain  that 
issue  of  the  Federal  Register,  and  urging  connente  to  be  sent  in. 

Even  if  publishing  su<dt  notices  delays  the  proceedings  aonewhat,  in  siy 
view  it  is  still  necessary  to  do  so.  The  broadening  of  solicitation  of  public 
oocunent  is  essential  to  proceeding  responsibly.  Ihe  Federal  Bsqister  notice 
produces  oooment  moetly  from  scientists  with  vested  interest . We  need  their 
input  but  we  also  need  to  go  beyond  that. 

I think  the  guidelines  have  served  us  well.  Systeratic,  step-wise 
dismantlement  would  fiennit  finding  out  what  happens  at  each  step.  Your  good 
statement  of  September  10  «nphasizes  that  the  piiblic  has  an  interest  in  having 
suitable  guidelines  for  pi±)licly  funded  research  that  raises  issues  sxKh  as 
reooBbinant  research  does,  and  pehaps  other  kinds  of  research  do  or  t#ill. 
It  is  therefore  imperative  to  be  as  informed  as  possible  about  the  opinions  of 
^mrious  publics  (of  scientists  and  non-scientists)  before  prcxseeding  with 
changing  to  a voluntary  code  of  standard  practice  and  ceasing  the  required 
tracking  of  recombinant  IUfi,  research  by  IBC's. 

If  I can  help  in  any  wey,  please  let  me  know. 


Sincerely, 


Elena  0.  Nightingale,  M.D. , Fh.D 
Senior  Program  Officer 


oct  William  Gartland,  Jr.,  Ih.D. 
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Arkansas  State  University 


OFFICE  OF  THE  PRESIDENT 
STATE  UNIVERSITY.  AR  72467 
SOl/972-3030 


October  2,  1981 


Or.  Elena  0.  Nightingale 
Senior  Program  Officer 
Institute  of  Medicine 
National  Academy  of  Sciences 
2101  Constitution  Avenue 
Washington,  D,C,  20418 

Oear  Elena: 

Thank  you  for  your  letter  of  September  24,  1981  regarding  the 
committee  action  on  relaxation  of  research  guidelines. 

I appreciate  your  views  on  the  issue,  as  expressed  through  your 
vote,  and  1 strongly  agree  that  OROA  should  place  a notice  In 
the  publications  you  suggest.  It  Is  essential  to  have  public 
comment  from  a broad  base  If  we  are  to  act  responsibly  and  In 
the  public  Interest. 

Thank  you  for  your  support. 


RT:po 

CC:  William  Gartland,  Jr 
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MASSACHUSETTS  INSTITUTE  OF  TECHNOLOGY  cambkidce.  massachusbtts  03iS9 


Dr.  William  Gartland 
Director,  Office  of  Recombinant 
DHA  Activities 
Building  31,  Room  4A52 
National  Institutes  of  Health 
Bethesda,  Maryland  20205 

Dear  Dr.  Gartland, 

I am  strongly  In  favor  of  the  suggested  revisions  of 
the  NTH  guidelines.  These  revisions  will  be  In  the  best  Interest 
of  the  public  by  Increasing  the  rate  of  research  and  decreasing 
the  bureaucracy  of  research.  We  now  have  extensive  experience 
with  DNA  recombinant  experliaents  and  have  no  reason  to  anticipate 
they  will  yield  unknown  hazardous  organisms,  quite  the  contrary. 


Center  for  Cancer  Research 


Room  E17-529B 


November  19,  1981 


Sincerely  yours 


Phi 

Professor 


PAS /ms 
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OQNmaUA,  FUC.  CMAIMMAN 


C C.  BMOWN.  CAUr. 

, H.V. 

RICMAKO  L.  OTTWOCR.  N.Y. 

TOM  HARK  IN,  IOWA 
MARIUrN  LtiOVD  BOUQUARO.  TVM. 
JAMBS  J.  BUMCHARO*  MICK. 
OOUO  WALOROI.  FA. 
nONNIB  O.  nJFFO.  tHA. 

OAN  OUCKMAN.  KANS. 

A1.BBRT  OORC,  JR.,  IIJB4. 

ROBCRT  A.  VOUNO,  MO. 
mCMARO  e.  WNTTB.  TBX. 


HOWARD  WOI.PC,  MICH. 
•OXMELSON,  FLA. 
•TAMJEY  N.  UB04NB,  N.Y. 
ALLBN  C.  KRTBL,  FA. 


LARRY  WINN.  JR.,  KAMS. 

BARRY  M.  BOLOWATBR.  JR..  CAUF. 
HAMILTON  nSH.  JR..  PLY. 

MAPAiBL  UUAIL  JR..  N.  MBX. 
HAROLD  C.  Iim  I BPIfrK.  PLJ. 
ROBBRT  S.  WALKSR.  PA. 

BOWIN  B.  PORBYTHB.  N.J. 

WILLIAM  CARMY,  N.Y. 

MAROARCT  M.  HBCKLCR.  MASS. 

P.  JAMES  SENSBNBRBM4BR,  WIS. 
VIN  WBBBR.  MINPL 
JUDD  ORBOO.  PLH. 

RAYMOND  J.  MCORATH,  PLY. 

JOB  SKCCPL  PL  MBX. 

CLAUDINB  BOSilBIDBR.  RJ. 

JIM  OUPBL  MICH. 

■ILL  LOWBRY,  CAUP. 


BAVB  MCCURDY.  OPUA. 
MBRVVN  M.  OrnALLV.  CAUP. 


COMMITTEE  ON  SCIENCE  AND  TECHNOLOGY 
U.S.  HOUSE  OF  REPRESENTATIVES 

SUITE  2321  RAYBURN  HOUSE  OFFICE  BUILDING 

WASHINGTON,  D.C.  20515 
(202)  225-6371 

November  20,  I98I 


■xanmvB  outscroR 

PHtLfP  B.  YCABBR 
ROBCRT  C.  KBTCMAM 
RCOINA  A.  DAVIS 
MARTHA  KRCM 
OBOROB  8.  KOPP 
JOHN  V.  OUOAN.  JR. 
THOMAS  H.  MOSS 
DARRELL  R.  BRANSCOMB 
ANTHONY  C.  TAYLOR 
THOMAS  P.  CRUMBLY 

OBRALD  K.  JBNKS 
MINORITY  STAPP  DIRBCTOR 


Ray  Thornton,  Chairman 
Recombinant  Advisory  Committee 
National  Institutes  of  Health 
Bethesda /Vary  land  20014 

Dear  Hr 

First,  let  us  Ij^mmend  you  and  the  other  members  of  the  NIH  Recombinant 
DNA  Advisory  Committee  for  the  excellent  job  the  Committee  has  done  un- 
der your  fine  leadership  during  the  past  four  years.  The  responsible 
actions  taken  by  the  Committee  stand  as  evidence  that  a broadly  repres- 
entative group  from  the  scientific  community  and  the  lay  public  can  ef- 
fectively oversee  the  conduct  of  research  in  an  area  of  high  promise  and 
arguable  risk.  We  would  like  to  commend  the  NIH,  too,  for  its  careful 
administration  of  the  NIH  Recombinant  DNA  guidelines. 

We  are  writing  to  express  some  concerns  that  we  have  with  regard  to  the 
recent  proposal  by  the  Committee  to  change  the  Guidelines  to  a voluntary 
code  of  standard  practice.  As  we  understand  it,  the  changes  in  the  Guide- 
lines would  accomplish  the  following: 

(1)  The  Institutional  Biosafety  Committees  would  no  longer 
be  required  to  oversee  proposals  involving  recombinant 
DNA. 

(2)  No  longer  would  any  type  of  recombinant  DNA  experiment 

be  strictly  prohibited.  Rather,  there  would  be  only  an 
admonition  against  two  types  of  experiments:  one,  in- 

troducing drug  resistance  into  organisms  that  would  not 
naturally  acquire  it;  and  two,  introducing  the  ability 
into  organisms  to  manufacture  several  very  lethal  toxins. 

(3)  There  would  no  longer  be  a specific  provision  prohibiting 
the  deliberate  release  into  the  environment  of  recombinant 
DNA  organisms. 
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(A)  The  Guidelines  as  they  now  exist  would  be  no  more  than 
a voluntary  code  of  standard  laboratory  practice  with 
no  mandated  review  of  experiments  by  the  Committee,  and 
there  would  no  longer  be  sanctions  for  scientists  who 
exceed  the  bounds  of  safe  experimentation. 


It  Is  our  belief  that  some  scientific  experiments  should  require  public 
review.  The  scientific  community  cannot  Isolate  Itself  from  the  larger 
community  that  It  serves  and  presume  that  an  Individual  scientist  Is  al- 
ways capable  of  deciding  that  the  degree  of  hazard  associated  with  a par- 
ticular experiment  Is  acceptable  to  the  public.  Moreover,  where  public 
funds  are  spent,  the  expenditure  of  those  funds  carries  with  It  an  ac- 
countability to  the  public.  Just  as  the  public  has  a right  to  regulate 
the  conditions  under  which  human  subjects  are  used  In  research,  so  does 
the  public  have  the  right  to  ensure  that  drug-rest stant  or  toxigenic  or- 
ganisms are  not  constructed.  Certainly,  If  such  organisms  are  constructed 
the  public  must  be  assured  through  some  form  of  open  review  that  they  are 
not  released  Into  the  environment. 

Scientists  must  accept  (and  we  believe  the  majority  do)  the  need  to  re- 
strict certain  hazardous  laboratory  practices  to  protect  health  and  safe- 
ty while  realizing  that  these  restrictions  do  not  represent  an  Infringe- 
ment of  their  Intellectual  freedom.  It  would,  we  believe,  be  prudent  for 
scientists  to  continue  to  share  their  Insights  with  an  Increasing  number 
of  people.  To  do  otherwise  might  Invite  a public  reaction  based  on  fear 
rather  than  on  understanding. 

Another  concern  that  arises  In  this  regard  Is  that  without  reasonable  Guide- 
lines, the  burgeoning  industrial  use  of  recombinant  ONA  technology  would  have 
no  review.  Up  to  now  private  firms  have  voluntarily  submitted  to  review  by 
the  RAC.  This  voluntary  compliance  implies  a consent  to  be  governed  and 
thus  submission  to  the  Guidelines  then  becomes  non-voluntary,  as  we  are  sure 
you  are  aware. 

If  the  Guidelines  become  only  a voluntary  code  of  standard  practice,  pri- 
vate firms  wl  1 1 be  more  likely  not  to  comply.  The  biotechnology  industry 
Is  still  too  young  for  the  Inherent  safety  or  hazard  of  the  industry  to  be 
clear.  Until  the  Industry  matures  and  this  matter  becomes  clearer,  we  be- 
lieve that  a degree  of  caution  should  be  exercised.  The  Industry  Is  very 
promising,  however,  and  caution  should  be  combined  with  encouragement.  In 
our  view. 
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We  would  request  that  you  make  the  other  members  of  the  RAC  aware  of  the 
concerns  we  have  expressed.  We  would  urge  at  the  very  least  that  the  sys- 
tem of  Institutional  Biosafety  Committees  not  be  allowed  to  terminate. 
Perhaps  these  committees  should  be  given  some  guidelines  for  action.  It 
may  be  prudent  to  ask  the  individual  IBC's  to  review  any  biologically  haz- 
ardous experiment,  whether  or  not  it  involves  recombinant  DNA. 

We  appreciate  the  opportunity  to  continue  this  discussion  with  you.  We 
are  confident  that  the  Committee  with  yourself  as  Chairman  will  continue 
to  act  in  the  best  interest  of  both  the  scientific  and  the  non-sci ent i f i c 
c 


Si ncerely , 


DON  FUQUA 

Member  of  Congress 


DOUG  WALGp^ 
Member  of  (^ng 


ng ress 


ALBERT  GORE 


Member  of  Congress 


[620] 


College  of  Agriculture 
and  School  of  Medicine 


Biochemistry  Department 


UNIVERSITY  OF  MISSOURI-COLUMBIA 


M 121  Madical  Sc>«ncM  Building 


Columbia,  Mlaaoufi  66212 
Talaphona  (314)  882-6795 


Novanber  25,  1981 


Dr.  William  Gartland 
Office  of  Recombinant  DMA  Activities 
National  Institutes  of  Health 
Betheada,  MD  20205 

Dear  Dr.  Gartland i 

At  its  meeting  on  Novanber  12,  1981,  the  University  of  Missouri  Institu- 
tional Biosafety  Coenittee  discussed  the  proposal  to  change  the  NIH  Guidelines 
to  a voluntary  code  of  practice  status. 

After  some  discussion,  the  IBC  reached  a consensus  that  the  current  prac- 
tice does  not  impair  research  activities  to  a significant  degree.  Further,  it 
was  generally  felt  that  the  Guidelines  had  served  the  useful  purpose  of  raising 
awareness  levels  to  the  problem  of  biological  safety  in  general.  This  function 
would  not  be  carried  out  as  effectively  by  a purely  voluntary  mechanism.  As 
new  data  on  the  benignity  of  rDNA  procedures  became  available,  further  relaxa- 
tion of  the  Guidelines  will  undoubtedly  occur,  but  the  very  existence  of  a 
cusdiersome  procedure  makes  individual  scientists  SK>re  attuned  to  issues  of 
laboratory  safety. 

Several  members  of  the  Coamittee  also  stated  that  some  Investigators  still 
will  require  monitoring  in  the  future,  especially  as  some  potentially  hazardous 
applications  (e.g.,  cloning  toxin  genes  for  vaccine  production)  are  permitted. 
Therefore,  keeping  present  IBC's  in  operation  may  be  more  effective  in  the  long 
run  than  reestablishing  coemiittees  to  review  certain  protocols.  The  Coamittee 
therefore  recoenends  that  the  Guidelines  be  adjusted  as  necessary,  but  not 
abolished  completely,  nor  made  purely  voluntary. 


Sincerely  yours 


Francis  J.  Schmidt 

Assistant  Professor 

Chair,  University  of  Missouri  IBC 


FJS/cll 
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THE3  WISTAR  INSTITUTE 

THIRTY- SIXTH  STREET  AT  SPRUCE 
PHILADELPHIA,  PA.  19104 


HILARY  KOPROW8K1,  M.D. 


Phonb:  (215)  24S-S700 


DIRECTOR 


CABLE  address:  WI8TARIN8T 


December  23,  1981 


Director 

Office  of  Recombinant  DNA  Activities 
Building  31 , Room  4A52 
National  Institutes  of  Health 
Bethesda,  Maryland  20205 

Dear  Sir: 

This  letter  is  in  response  to  the  proposed  revision  of  the  NIH 
guidelines  for  research  involving  recombinant  DNA.  The  members  of  our 
Institutional  Biosafety  Committee  met  to  discuss  the  proposed  revisions 
and  we  feel  that  we  are  in  complete  agreement  with  the  spirit  of  these 
revisions.  We  feel,  however,  that  it  would  be  beneficial  to  include 
with  these  revisions  a strong  recommendation  that  each  institution 
continue  to  have  an  internal  review  committee  so  that  safety  and 
responsibility  in  experimentation  will  be  maintained. 

The  Wistar  Institute  had  an  internal  committee  before  the  guidelines 
required  that  we  do  so  and  will  continue  this  practice  in  the  future. 

We  hope  that  other  responsible  institutes  do  the  same. 

Sincerely  yours, 

Peter  Curtis,  Ph.D. 

Chairman,  Institutional 
Biosafety  Committee 

/sb 
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STANFORD  UNIVERSITY  MEDICAL  CENTER 


STANPORO.  CAUPORNiA  94 Mi  • (4Ii)  497-1711 


Staivo«>  Umvuvty  Sokxm.  or  Uaotcnm 

Dtpmtmnt  af 

Omtmm  Omtaft 


December  29,  1981 


Director,  Office  of  Recomblnent  DMA  Activities 
National  Institutes  of  Health 
Building  31,  Room  4 A 52 
Bethesda,  HD.  20205 

Dear  Sir: 

I am  writing  to  comment  on  the  proposed  revision  of  the  NIH 
guidelines  for  research  Involving  recombinant  DNA  molecules.  I 
strongly  support  the  RAC  proposal  that  appeared  In  the  Federal 
Register  of  12-4-81.  As  a clinical  specialist  In  Infectious  dis- 
eases and  a researcher  In  animal  virology,  I have  long  felt  that 
the  risks  of  cloning  eukaryotic  (viral  or  cellular)  DNAs  In  either 
prokaryotes  or  eukaryotes  have  been  greatly  exaggerated  and  that  the 
NIH  guidelines  have  been  far  too  restrictive  In  this  area.  Some 
research  has  been  unjustifiably  slowed  by  the  current  regulations 
In  my  view.  The  new  RAC  proposals  come  much  closer  to  an  appro- 
priate position  In  this  area  In  my  opinion. 


Sincerely  yours 


William  S.  Robinson,  H.D. 
Professor  of  Medicine 
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Charles  Weber 

141  Mt.  Horeb  Road 
Warren,  New  Jersey  07060 

Dec.  29,  1981 


Director,  Office  of  reconiblnent  DNA  Activities 
Building  31,  Boom  UA52 
National  Institutes  of  Health 
Bethesda,  Maryland  20205 

Dear  Sirs: 

Making  anything  to  do  vlth  recomhlnent  genetics  voluntary  Is  similar 
to  making  stopping  at  a red  llc^t  voluntary,  only  potentially  much  more 
ominous . 

For  scientists  to  speak  of  recomhlnent  vork  as  harmless  because  years 
of  vork  have  produced  no  had  Illness  Is  In  the  same  category  as  a biologist 
defending  his  God  given  rl^t  to  strev  garbage  around  his  yard,  harbor  pet 
rats,  and  run  his  sevage  In  an  open  channel,  giving  as  a defense  that  he  has 
been  doing  It  for  years  and  none  of  his  family  has  come  down  vlth  bubonic 
plague  or  cholera  yet.  Relatively  he  Is  rl^t,  but  the  recomhlnent  researchers 
are  not.  The  biologist  can  establish  the  status  quo  In  one  afternoon,  should 
so  many  come  to  love  rats  that  the  plague  threatens.  Ihe  recomhlnent 
researchers  not  only  never  can,  they  can’t  even  know  If  the  status  quo  has 
been  altered  or  to  vhat  end. 

Some  bizarre  thing,  like  a disease  turning  all  the  wheat  In  the 
country  bitter,  would  have  a sensational  Impact.  However,  It  would  be 
virtually  Inconsequential  compared  to  some  of  the  horror  that  could  unfold, 
little  more  significant  than  the  killer  bee's  Invasion  of  South  America  or 
the  rabbits  that  have  found  a happy  home  In  Australia . The  possibility  that 
worries  me  Is  the  Introduction  of  some  potent,  or  even  Innocuous  gene  where 
It  was  not  before,  which  evolving  for  a long  time  could  surface  to  plague 
our  children  a million  years  hence.  Ihere  are  chemical  defense  developements 
which  almost  certainly  took  tens  of  millions  of  years  to  evolve  In  termites. 

Ve  say  that  we  must  have  the  medical  progress  that  recomhlnent  work 
Implies.  Then, -disregarding  decades  of  legitimate,  reliable  research,  we  fill 
our  guts  with  fermented  sugar,  our  lungs  with  poisonous  smoke,  our  soils  with 
lead  and  cadmium,  and  emasculate  our  food  so  badly  that  not  even  meal  wcrau 
can  survive  on  It.  Ihen  when  the  tottering  gelatinous  mass  of  protoplasm 
which  results  starts  to  creak  and  falter  we  say  we  absolutely  must  take 
desperate  dangerous  risks  to  develops  magic  ellzers  to  shore  It  up.  I don't 
buy  It. 

At  least  If  the  decision  Is  to  proceed,  maintain  regulatory  safegaurds 
for  all,  especially  Industry,  Then  add  one  more  layer  of  safety-  use  only 
organisms  which  must  have  water  and  can  not  live  In  or  on  animals,  and  perform 
all  experiments  In  the  middle  of  a desert. 


Sincerely  Yours, 


Charles  Weber 


I 


/ 
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STANFORD  UNIVERSITY  MEDICAL  CENTER 


DEPARTMENT  OF  GENETICS 


December  29,  1981 


Dr.  William  J.  Gartland,  Jr. 

Direc  tor 

Office  of  Recombinant  DMA  Activities 
National  Institute  for  Allergy  and  Infectious  Diseases 
National  Institutes  of  Health 
Bethesda,  Maryland  20205 

Dear  Or.  Gartland: 

This  letter  Is  written  In  support  of  the  revision  In  the  Recombinant  DNA 
Guldelles  proposed  by  Ors.  David  Baltimore  and  Allan  Campbell.  Since  work  In 
other  areas  with  microorgani sms  that  are  known  to  be  hazardous  does  not 
Involve  mandatory  regulations,  but  rather  Involves  voluntary  adherence  by 
Investigators  to  a code  of  standard  practice.  It  does  not  seem  reasonable  to 
require  mandatory  rules  for  research  with  recombinant  DNA  molecules  — which 
have  shown  no  Indication  of  presenting  a special  hazard.  Surely,  If  a 
voluntary  code  of  standard  practice  Is  sufficient  to  protect  laboratory 
workers  and  the  public  from  the  effects  of  agents  known  to  be  hazardous,  the 
saoM  procedures  should  be  adequate  In  the  area  of  recombinant  DNA  research. 

Mandatory  guidelines  seem  to  me  to  be  a vestige  from  a time  when  It  was 
believed  that  this  area  of  research  might  present  special  hazards  and  that 
extraordinary  precautions  were  necessary.  At  this  point  In  time,  all  evidence 
Indicates  tnat  a code  of  standard  operating  practices  similar  to  that  used  by 
workers  In  other  areas  of  microbiology  Is  adequate  protection. 

I urge  the  adoption  by  the  RAC  of  the  proposal  appearing  In  the  Federal 
Register  dated  December  4,  1981. 


DtrAa-miNT  or  genetic*,  etanfoiid  university  school  or  medicine.  Stanford.  California  S490s  • (4is)  497.J052 
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THE  JOHNS  HOPKINS  UNIVERSITT 

SCHOOL  OF  MEDiaXE 


DEPARTMENT  OF  MICROUOLOGT 


December  31,  1981 


7f5  N.  WOLFE  STREET 
BALTUiORE,  AURTLAND  SIMS 


Dr.  William  J.  Gartland,  Jr. 

Director 

Office  of  Recombinant  DNA  Activities 
NIH 

Building  31,  Room  4A52 
Bethesda,  Maryland  20205 

Dear  Dr.  Gartland: 


I have  examined  the  proposed  revisions  of  the  N.l.H.  Guidelines  for 
Research  Involving  Recombinant  DNA  Molecules  that  appears  In  the  Federal 
Register  of  December  4,  1981.  I am  wholeheartedly  in  favor  of  their 
acceptance.  The  current  guidelines,  eventhough  relaxed  over  previous 
versions,  are  still  restrictive  for  my  own  research  and  for  many  other 
Investigators  whom  I have  talked  to.  In  light  of  our  Increased 
knowledge  regarding  the  high  frequency  of  so-called  Illegitimate  DMA 
exchanges  In  nature,  catalyzed  by  viruses,  plasmids,  and  transposable 
elements,  and  In  view  of  the  absence  of  dangerous  products  of 
recombinant  work  over  the  past  few  years.  It  seems  prudent  and  safe  to 
remove  most  of  the  remaining  restrictions  and  administrative  red  tape. 

I am  strongly  In  favor  of  the  RAC  proposal  and  strongly  oppose  the 
Gottesman  proposal. 


Sincerely, 


ill  ton  0.  Smith,  MM 
Professor,  Department  of 
Molecular  Biology  & 
Genetics 


HOS: jo 
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Lac,  Vllllaa  J.  Gartlaad 
drvctor 

Offle*  of  SoooBtdnant  WA  AetlvltiM 
HotloBAl  InotltntM  of  HMith 
Ballding  >1,  Room  4a32 
BSTHBSA,  HARTLAMl)  20205 


Thl«  iM  In  rMoonso  to  joor  Honornzklun  of  Doconbar  18,  19dl» 
inrltinc  ro— ntn  on  two  pror>oMla  foo:  rorlnion  of  thm  National 
Inatltutas  of  Haalth  NIH  Guidalinaa  for  Raaaarch  InTolrin^ 
Racoabinant  £Mi  Molaouias. 

Am  a atudant  of  ganatlca,  OTtolocf*  alcrobloIoGrf  Infactiooa 
41aaasaa  and  1i.inolocr  for  aora  than  fifty  (50)  yaara,  I 
racoaaandi 

1.  That  all  tha  raatrlctiona  lapoaad  on  Racoabinant  IKi  and 
fanatlo  anflnaarin«  raaaarch  and  anplioation  ba  oonaidarad 
forawar  aa  aoat  pltifol  and  waataful  axaaplaa  of  orar-rasulatlona 
and  acaraa  \ij  thoaa  who  fallad  to  undaratand  that  thia  la  only 

a continuation  of  sanatlc  procaaaaa  which  bafpan  allllona  or 
bllllona  of  yaaxa  a^o  and  which  hava  raaultad  In  nothing  woma 
than  our  noor  atuabUng  huaanlty  and  our  aurroundlng  natura 
which  la  auch  aora  ftlandly  than  dancaroua. 

2.  That  all  auch  draatlc  abuaaa  of  tha  fraadoa  of  our  Solantlata 
ba  foraTar  bannad  ^ tha  aoat  aarara  guidalinaa  and  llaltatlona 
whloh  can  ba  davaloppad  and  lanoaad. 

3.  That  wa  do  laaadlataly  whatayar  oan  ba  dona  to  rapalr  tha 
daaaga  to  Raaaarch  and  coauanaata  for  tha  tlaa  loat  and  to 
faellltata  urograaa  In  ganatlc  anglnaarlng. 

Thank  you  for  thla  opportunity  to  coaaant. 


Dr,  Barnard  LaSalla 

6200  Vaatchaatar  Park  Drlra,  #1212 

OOLLEI  PARK,  KD  207^ 


January  2,  1932 
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MASSACHUSETTS  INSTITUTE  OF  TECHNOLOGY 


CENTER  FOR  CANCER  RESEARCH 


T7  MASSACHUSETTS  AVENUE,  CAMBRIDGE,  MASSACHUSETTS  02139 


January  4»  1982 


Dr*  William  J.  Gartland*  Jr. 
Department  of  Health  & Human  Services 
Public  Health  Service 
National  Institutes  of  Health 
Bethesda*  Maryland  20205 

Dear  Dr.  Gartland. 


The  HIH  guidelines  have  served  a useful  role  in  reassuring  the 


public  that  experiments  using  the  new  technology  of  recombinant  DNA 
were  proceeding  with  peer  overview.  Given  the  lack  of  appearance  of 
any  biohazard  associated  with  these  experiments  over  the  past  seven 
years  and  our  current  expectations  of  their  benefits.  I believe  it  is 
time  to  make  the  guidelines  non’-mandatory . Maintaining  the  guidelines. 
I.B.  Committees  and  the  associated  paperwork  is  expensive.  In 
addition,  the  equipment  locked  up  in  unuseable  rooms  as  P3  laboratories 
is  enormous.  I see  no  justification  for  this  cost  in  times  of  limited 
support  for  science. 

The  current  NIH  guidelines  permit  a vast  range  of  experiments 
after  obtaining  approval.  It  is  time  to  eliminate  the  costly 
bureaucracy  and  accept  the  December  4.  1981  revision  proposed  by  the 
RAC  committee.  It  was  imfortuate  that  MIH  assumed  responsibility  for 
the  guidelines;  it  should  relieve  itself  of  this  unnecessary  burden  now 
that  it  has  a chance. 


Sincerely  yours. 


Phillip  A.  Sbarp 
Professor 


PAS/ms 
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THE  JOHNS  HOPKINS  UNIVERSITY 


SCHOOL  OF  MEDiaHE 


DtPAHTMUrr  OF  MiatOB/OlOCr 


m N.  WOLFE  STREET 
BALTIMORE,  MARYLAND  31205 


January  4,  1982 


Dr.  W.J.  Gartland,  Director 
Office  of  Recombinant  DNA  Activities 
National  Institutes  of  Health 
Building  31,  Room  4A52 
Bethesda,  MD.  20205 

Dear  Dr.  Gartland: 

I strongly  urge  the  adoption  of  the  Dec.  4,  1981  Proposed 
Guidelines  for  Research  Involving  Recombinant  DNA  Molecules  (Federal 
Register  46.  59,368).  The  risk  assessment  studies  supported  by  the  NIH 
were  valuable.  They  showed  that  DNA  of  animal  viruses  Is  much  safer  In 
recombinant  form  In  E.  coll  K-12  than  In  the  original  virus,  since  the 
ability  of  the  recombinants  to  Infect  animals  or  humans  Is  low  or 
nonexistent.  Therefore  recombinant  research  should  be  encouraged  as  a 
means  of  understanding  viral  and  other  diseases  and  preventing  them  If 
possible  (e.g.,  foot  and  mouth  disease).  Instead,  recombinant  research 
has  been  restricted  by  NIH  Guidelines,  slowed  down,  and  subjected  to  a 
public  stigma.  Many  millions  of  dollars  have  been  wasted  In 
reconstruction  of  laboratories  to  meet  standards  absurd  even  under  1978 
or  1981  Guidelines,  In  printing  of  vast  numbers  of  forms,  and  In  loss  of 
researchers'  expensive  time  to  Innumerable  meetings  across  the  country 
to  discuss  hazards  now  recognized  as  fictitious  (see  Fed.  Register  46, 
59385). 

Section  III  contains  the  statement,  "No  experiments  should  be 
performed  which  Involve"  Introduction  of  new  drug  resistance  to 
pathogens  or  transfer  of  genes  for  potent  toxins.  This  should  be 
sufficient  to  prevent  harm  from  this  research.  No  additional  waste  of 
time  or  of  taxpayers'  money  should  be  required.  In  particular,  the 
12/7/81  proposal  of  S.  Gottesman  should  not  be  approved.  It  does  not 
even  state  the  "new  text"  of  containment  for  covered  experiments. 


Yours  truly. 


John  F.  Morrow,  Ph.D. 
Department  of  Molecular 


Biology  & Genetics 


JFM; jo 
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UNIVERSITY  OF  VIRGINIA 
School  op  Medicine 

BOX  441 

CHARLOTTESVILLE,  VIRGINIA  XEBOB 

DKPARTMBNT  OP  MICROBIOLOeV 


January  4,  1982 


William  J.  Gartland,  Jr.,  Ph.D.,  Director 
Office  of  Recombinant  DNA  Activities 
Building  31,  Room  4A52 
National  Institutes  of  Health 
Bethesda,  Maryland  20205 

Dear  Dr.  Gartland: 

I would  like  to  go  on  record  as  strongly  favoring  the  proposed  revision 
by  the  Recombinant  DNA  Advisory  Committee  published  in  the  Federal  Register 
dated  December  4,  1981  to  the  effect  that 

1.  the  Guidelines  would  cease  to  be  mandatory, 

2.  Section  III  of  the  Guidelines  would  be  greatly  simplified  and  most 
experiments  be  done  under  PI  containment  facilities, 

3.  the  prohibition  section  (I-D)  be  eliminated  except  for  I-D-2  and 
I-D-5. 


This  revision  is  long  overdue  and  would  greatly  advance  recombinant  DNA 
technology  without  public  risk.  I congratulate  you  and  the  RAC  and  hope  you 
proceed  with  these  revisions  forthwith. 

Sincerely  yours, 

Robert  R.  Wagner,  M.D. 

RRWrlrp  Professor  and  Chairman 


[6301 


University  of  Illinois  at  Urbana- Champaign 


Deportment  of  Micrebiele9y 
131  Bwrrill  Hall 
Urbana,  lllinoii  61801 
(lU)  3M-I7M 


January  4,  1982 


Director, 

Office  of  Recombinant  DNA  Actlvltlea 
National  Inetltutee  of  Health 
Building  31,  Room  4A32, 

Betheada,  HD  20205 

Dear  Sir: 

I would  like  to  take  thla  opportunity  to  affirm  my  belief  that  the 
propoeed  revlelona  appearing  In  the  Federal  Register  dated  December  4, 
1981  promulgated  by  the  Recombinant  DNA  Advisory  Committee  be  adopted 
without  delay.  Substantial  experimental  evidence  dictates  the  wisdom 
of  this  decision. 

I appreciate  the  opportunity  to  comment  upon  this  important 
decision. 


Sincerely  yours 


Samuel  Raplair 
Professor  of  Microbiology 


SK:sb 
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STANFORD  UNIVERSITY 

STANFORD,  CALIFORNIA  94303 


DEPARTMENT  OF  BIOLOGICAL  SCIENCES 


4 January  1982 


Dr.  William  Gartland 

Director,  Office  of  Recombinant  DNA  Activities 
National  Institutes  of  Health 
Building  31,  Room  4A52 
Bethesda,  Maryland  20205 


RE;  Proposed  Revisions,  NIH  Guidelines 


Dear  Bill, 

As  you  might  expect,  I prefer  the  "RAC  Proposal:  to  the  "Gottesman  Proposal"  and  the 
"Gottesman  Proposal"  to  the  Current  Guidelines.  However,  I am  not  entirely  happy 
with  the  elimination  from  both  proposals  of  any  reference  to  large  scale 
operations.  As  my  views  about  large  scale  work  are  complicated,  I will  return  to 
that  subject  at  the  end. 

In  considering  the  whole  issue,  I hope  that  RAC  members  will  ask  themselves, 

"Suppose  that  the  Berg  letter  had  never  been  written,  the  Asilomar  Conference  had 
never  been  held,  and  the  NIH  Gulldellnes  did  not  yet  exist.  Could  anyone  justify 
introducing  mandatory  Guidelines  at  the  present  time,  on  the  basis  of  rational 
concerns?"  I can't  imagine  how. 

Certainly,  no  one  can  deny  the  possibility  that  some  day  some  artificial  recombinant 
will  harm  somebody  or  something.  But  that  fact  by  itself  does  not  imply  that  a 
system  of  prior  review  is  desirable  unless  we  can  see  some  way  of  anticipating  the 
danger  and  Identifying  the  culprit  in  advance.  The  typical  RAC  scenario,  repeated 
may  times  during  the  last  year  I was  a member,  went  something  like  this:  Dr.  X was 

to  clone  in  bacterium  Y,  which  is  not  an  approved  host.  She  submits  data  showing 
that  bacterium  Y (like  all  known  natural  species)  is  limited  in  its  ability  to 
spread,  multiply  and  take  over  the  natural  world;  and  also  that  her  laboratory 
strain  (like  other  known  laboratory  strains)  is  at  a competitive  disadvantage  to  the 
wild  strain,  when  tested  in  the  wild.  RAC  reviews  the  data  and  grants  a lowering  of 
the  required  containment  level.  A lot  of  paper  has  been  pushed,  but  has  this  really 
helped  in  identifying  any  potential  hazards?  "Dreaming  the  impossible  dream"  may  be 
an  admirable  quest;  but  "predicting  the  unpredictable  risk"  is  not  a very  practical 
charge  for  a committee.  Yet  RAC's  mission  has  evolved  more  and  more  in  that 
direction. 

Now  to  large  scale  work  and  related  matters:  It  is  unfortunate  that  RAC's  consensus 

on  the  desirability  of  a major  reduction  in  regulation  coincides  with  an  explosive 
Increase  in  the  rate  of  industrial  development  of  recombinant  DNA  technology.  This 
certainly  invites  the  interpretation  by  the  public  (or  at  least  by  journalists,  who 
may  register  public  opinion  either  present  or  future)  that  the  reduction  is 
contrived  for  the  benefit  of  private  economic  Interests.  RAC  might  respond  with  a 
"go  slow"  approach,  maintaining  an  image  of  caution  by  adopting  a more  conservative 
option  such  as  the  "Gottesman  proposal."  I do  not  favor  such  a response,  which 
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seems  to  say,  "Since  we  can't  think  of  anything  sensible  to  do,  let's  do  something 
silly  so  that  at  least  we  are  taking  some  action  that  Indicates  some  concern."  I am 
sure  these  are  not  Susan's  reasons  for  submitting  her  proposal;  but  If  her  proposal 
Is  adopted,  I suspect  It  will  be  because  It  Is  perceived  as  setting  the  best  pace 
for  relaxation  of  the  Guidelines,  rather  than  because  many  people  are  convinced  that 
It  provides  any  protection  from  any  danger.  I remain  convinced  that  honesty  makes 
the  best  politics;  and  that  If  RAC  sees  no  further  need  for  regulation.  It  should 
say  so. 

To  my  mind,  the  question  of  RAC's  responsibility  with  respect  to  Industrial 
development  has  not  yet  been  adequately  addressed.  I take  It  for  granted  that  any 
technology  practised  on  a sufficiently  large  scale,  will  have  some  undesirable  side 
effects.  That's  been  true  of  every  other  technology;  why  should  recombinant  DNA  be 
different?  Furthermore,  the  best  time  to  think  about  minimizing  any  problems  Is 
when  the  technology  Is  still  emerging,  before  everything  Is  set  up  and  running. 

Of  course,  the  primary  responsibility  for  monitoring  emerging  technologies  does  not 
rest  with  NTH  or  RAC,  but  with  other  agencies  such  as  FDA,  OSHA,  EPA,  CDC,  etc.  In 
the  absence  of  any  sign  that  recombinant  DNA  presents  special  hazards,  RAC  could 
justifiably  opt  to  stay  out  of  such  matters.  However,  I believe  that,  as  long  as 
RAC  continues  to  exist.  It  can  serve  a socially  useful  function  by  actively  looking 
for  potential  problems  and  volunteering  advice  to  those  agencies  as  the  occasion 
warrants.  I %K>uld  like  to  see  such  a function  officially  acknowledge  by  adding  to 
the  Guidelines  as  a RAC  function  something  like  "considering,  and  advising  the 
Director  NIH  of,  any  potential  problems  connected  with  large  scale  production  of 
organisms  carrying  recombinant  DNA."  The  Director  would  then  have  the 
responsibility  of  formally  transmitting  RAC's  conclusions  to  other  agencies  as 
appropriate. 

Something  of  this  kind  could  provide  what  may  be  most  needed  In  the  years  ahead  — 
someone  to  keep  an  eye  on  what  Is  going  on,  and  to  suggest  what  safety  testing  may 
be  needed  In  specific  cases.  I an  sure  that  the  representatives  of  Industry  will 
continue  to  push  the  notion  that  "If  It's  safe  In  small  scale.  It's  safe  In  large 
scale."  I consider  their  argument  spurious  for  at  least  two  reasons.  First,  the 
basis  on  which  RAC  has  accepted  that  cloning  In  certain  hosts  such  as  E.  coll  K-12 
Is  quite  safe  Is  the  Improbability  that  a few  bacteria  that  might  escape  could 
multiply  extensively  enough  outside  the  laboratory  to  cause  significant  damage;  for 
a large  number  of  bacteria,  that  logic  simply  does  not  apply.  Second,  when  we  say 
something  Is  safe,  we  mean  only  that  there  Is  no  reason  to  expect  danger.  It  would 
be  Impractical  to  test  everything  for  unexpected  hazards.  It  would  be  silly  to 
require  extensive  safety  testing  on  every  clone  that  will  be  gro*m  In  10  ml  amounts 
In  the  laboratory;  If  there  were  any  danger,  the  tests  might  be  more  hazardous  than 
the  experiment.  However,  If  any  organism  Is  to  be  grown  by  the  ton.  It  seems 
feasible  to  test  It  for  unanticipated  properties  such  as  toxicity  or  allergenicity 
that  might  cause  problems  If  not  recognized  In  advance. 

I think  It  would  be  unwise  to  assume  that  the  regulatory  agencies  will  be  able  to 
handle  such  matters  adequately  on  their  own.  The  current  administration  Is 
unsympathetic  toward  regulation  of  Industry,  and  the  agencies  risk  emasculation  by 
the  Woodshed sman's  budgetary  axe. 

In  the  Baltlmore-Campbell  proposal,  the  large  scale  limit  was  retained  as  a 
prohibition.  My  reason  for  favoring  that  course  was  that  the  Issues  I have 
mentioned  above  should  be  more  fully  aired  and  discussed  before  making  any  changes 
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that  might  leave  a vacuum  In  the  surveillance  of  Industrial  development  at  this 
time. 

To  sum  up,  there  are  two  actions  I would  like  RAC  to  take:  (1)  approval  of  the  RAC 

proposal  for  revision  of  the  Guidelines;  (2)  a further  addition  to  the  Guidelines 
that  would  specify  consideration  of  problems  connected  with  production  scale 
operation  and  advice  to  the  appropriate  regulatory  agencies  as  proper  RAC  functions. 


Sincerely  yours 


Allan  Campbell 

Professor  of  Biological  Sciences 


AC:shm 
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THE  JOHNS  HOPKINS  UNIVERSITY 

SCHOOL  OF  MEDICINE 


DEPAKTMENT  OP 

MOLBCULAt  B101X)GY  AND  GENETICS 


725  N.  WOLFE  STREET 
BALTIMORE.  MARYLAND  21205 


January  5,  1982 


Dr.  Wllllaffl  J.  Gartland,  Jr. 

Director 

Office  of  Recoablnant  IXIA  Activities 
National  Institutes  of  Health 
Building  31,  Boon  4A52 
Bethesda,  MD  20205 

Dear  Dr.  Gartland: 

I an  responding  to  your  memorandum  of  18  December  Inviting 
cooaents  on  revision  of  the  NIH  Guidelines  for  Research  Involving 
Recombinant  DNA.  After  careful  reading  of  the  proposal  by  the  RAC  and 
that  by  Dr.  Susan  Gottesman,  I strongly  support  the  RAC  proposal  for 
making  the  guidelines  voluntary  and  eliminating  excessive 
administrative  oversight.  As  I have  argued  on  several  prior  occasions. 
It  makes  no  sense  to  have  more  stringent  requirements  for  research  that 
carries  only  vague  hypothetical  risks  than  for  experiments  Involving 
known  pathogenic  microbes.  Voluntary  guidelines  have  worked  quite  well 
for  reaearch  Involving  pathogens  and  should  work  equally  well  for 
microbes  containing  recombinant  DNA.  Under  voluntary  guidelines  the 
responsibility  Is  with  the  Individual  Investigator  and  his  Institution, 
as  It  should  be.  After  several  years  of  experience  It  Is  time  to 
recognize  that  there  Is  no  scientific  or  social  justification  for 
retaining  rules  for  recosiblnant  DNA  research  that  Inhibit  creativity 
and  waste  resources. 


Professor  and  Director 
Department  of  Molecular 
Biology  and  Genetics 


Apartado  315 
1250  Escazu 
Costa  Rica 

Jan.  5.  1982 


Dr.  VllUaa  J.  Gartland,  Jr. 

Office  of  Recombinant  DNA  Activities 
National  Institutes  of  Health 
Building  31 • Room  4a52 
Bethesda,  Maryland  20205 
USA 


Dear  Sirs 

I am  happy  to  answer  your  request  for  comments  on  proposed  revision 
of  NIH  Guidelines  for  Research  involving  Recombinant  DNA  Molecules. 

I am  Interested  purely  as  a consumer,  and  as  a private  citizen  who 
could  be  affected  Iqr  possible  dangers  inherent  in  recombinant  DNA  activities. 

I strongly  support  keeping  the  flfuidelines  just  as  they  are.  They  should 
continue  to  be  memdatory.  None  of  the  requirements  should  be  eliminated. 

Section  11  of  the  Guidelines  should  remain  as  it  is  and  not  be  simplified 
in  any  way.  Experiments  currently  requiring  P2  or  P3  containment  should 
continue  as  such.  None  of  the  prohibitions  section  (l-D)  of  the  Guidelines 
should  be  eliminated. 

I quote  Dr.  Sheldon  Krimsky  as  my  basic  source  for  concern  over  the  loosening 
of  guidelines  for  recombinant  DNA  activities.  I would  like  to  see,  on  the  con- 
trary, strict  guidelines  Imposed  upon  all  private  gene-research  companies 
that  are  appearing  Hlerally  all  over  the  world.  The  guidelines,  outside  of 
NIH-funded  research  and  certain  other  federally  funded  programs  are  netuSreqdired. 
finihlhii  thatethey  should  be  required  everywhere! 

Dr.  Krimsky  says:  "The  ability  to  reconstruct  mocroorganisms  with  human,  animal 
or  plant  genes  is  responsible  for  industrializing  molecular  genetics  - in  much 
the  same  way  atomic  fission  and  the  synthesis  of  organic  molecules  gave  rise 
to  our  nuclear  and  chemical  industries.  If  the  outlook  for  future  applications 
of  recombinant  DNA  technology  is  only  partly  accurate,  it  is  reasonable  to  anti- 
cipate adverse  side-effects.  Althou^  the  nature  smd  severity  of  these  hazards 
cannot  be  predicted  now,  from  oiur  knowledge  of  similar  technological  revolutions, 
I believe  the  most  serious  risks  could  come  from  troublesome  biological  industrial 
effluent:  occupational  hazards:  and  imantlcipated  effects  of  biological  agents 
purposely  released  into  the  en^ronment." 

1)verall,  thesystem  of  controls  for  university  reasarch  has  been  successful.  The 
decision-making  pirocess  at  the  national  level  has  been  open,  with  participation 
from  public  interest  advocates.  It  does  not  appear  th^  the  public  faces  special 
risks  from  recombinant  IWA  experiments  carried  out  unA^^  NIH  guidelines  (my  note: 
AS  THEY  NOW  EXIST)  in  research  laboratories.  But  I have  far  less  confidence 
in  the  safety  of  large  scale  nwiliffntil  of  the  technology,  aurrently. 
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there  la  no  system  of  regulation  for  industry.  Universities  aire  under  what  in 
essence  are  mandatory  controls  (they  can  lose  funding  for  failure  to  comply), 
but  commerc/al  institutions  are  covered  under  a voluntary  compliance  program.  In 
the  long  run,  it  is  not  wise  to  have  unenforceable  recommendations  for  industrial 
scale  genetic  engineering.” (Hy  note:  or  for  ANY  genetic  engineering!) 

"The  present  regulatory  structure  for  the  university  is  appropriate.  However,  I 
think  it  would  be  a mistake  to  eliminate  the  guidelines  and  make  them  voluntary, 
as  some  have  recently  proposed.  Several  states  and  municipalities  have  passed 
laws  that  require  the  private  sector  to  adhere  structly  to  the  NIH  rules  for  gene 
splicing.  For  consistency,  these  laws  cover  both  academic  and  commerical  activities. 
There  is  no  evidence  that  these  laws  have  obstructed  university  research," 

" I believe  that  industrial  genetic  engineering  5hould  be  watched  carefully  by  some 
independent  body  which  can  issue  reconmendations  to  the  appropriate  regulatory 
agencies.  The  federal  government  should  help  states  develop  a set  of  enforceable 
standards  (perhaps  under  authority  of  the  Resource  ConservatioonRecovery  Act  and  the 
Occupational  Safety  and  Health  Act)  to  minimise  expoxure  of  workers,  the  public, 
and  the  environment  to  indxistrial  organisms.  Ve  should  approach  health  and  safety 
for  this  new  technology  in  a preventive  fashion  - not  because  we  know  what  the 
alternatives  are,  but  because  we  don’t  know  what  they  are.  It  would  be  truly 
gratifying  to  look  back  after  thirty  years  of  industrial  gene  splicing  and  applaud 
a remarkable  safety  record.” 

And  as  the  Harvard  Medical  School  Health  Letter  of  August,  1981  expressed  itt 
"But  even  when  the  guidelines  (my  note:  the  strict  ones  now  in  force)  are  given 
the  fords  of  law,  communities  in  which  DNA  work  is  going  on  remain  edgy.  People 
are  demanding  to  know  whether  they  should  still  fear  the  possible  genetic 
mishaps  that  scientists  themselves  had  qualms  about  only  a few  years  ago. 

Recombinant  DNA  remains  a controversiad  problem.” 


Very  truly  yourp 


Jean  P.  Patterson 


Cold  Spring  Harbor  Laboratory 


Cold  Spring  Harbor,  Now  York  11724 


January  5,  1982 


Director,  Office  of  Recombinant 
DNA  Activities 

National  Institutes  of  Health 
Building  31 » Room  4A52 
Bethesda,  Maryland  20205 

Dear  Dr.  Gartland: 

I heartily  support  the  proposed  revision  of  the  NIH  Guidelines 
for  research  Involving  recombinant  DNA  molecules.  In  particular,  I 
support  the  revisions  recommended  by  the  recombinant  DNA  advisory 
committee.  It  Is  high  time  that  these  guidelines  disappeared  totally, 
and  every  step  In  that  direction  will  be  most  welcome. 


Yours  sincerely 


Rlchi 


RJR/nd 
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EMORY  UNIVERSITY  SCHOOL  OF  MEDICINE 

DEPARTMENT  OF  MICROBIOLOGY  AND  IMMUNOLOGY 
502  Woodruff  Memorial  Building 
Atlanta,  Georgia  30322 
January  5,  1982 


Dr.  William  J.  Gartland,  Jr. 

Director,  Office  of  Recombinant  DNA  Activities 
Department  of  Health  and  Human  Services 
Public  Health  Service 
National  Institutes  of  Health 
Bethesda,  Maryland  20205 

Dear  Dr.  Cart land: 

I am  In  favor  of  Annex  C,  completely  abolishing  the  Guidelines, 
or,  falling  that,  of  the  revision  of  the  recombinant  DNA  guidelines 
proposed  by  RAC  (Dec.  4,  Federal  Register)  - which  make  adherence 
voluntary.  The  Initial  purpose  of  these  guidelines  was  to  make 
Investigators  conscious  of  potential  hazards  and  appropriate  con- 
tainment. I believe  that  purpose  has  been  effectively  served. 

Since  the  Initial  promulgation  of  the  guidelines,  experiments 
have  provided  safety  data  that  Is  reassuring  and  It  seems  appro- 
priate at  this  time  to  relax  the  guidelines  with  this  In  mind. 

The  guidelines  were  supposed  to  be  an  Interim  arrangement  until 
data  was  available.  It  la  now,  and  they  should  be  eliminated. 

I have  two  specific  comnents  to  make  which  stem  from  my  personal 
Interes ts. 

It  has  always  seemed  odd  to  me  that  the  current  system 
forces  the  Investigator  wishing  to  work  with  a bacterial  pathogen 
whose  genetics  has  not  been  studied  much  to  first  demonstrate 
that  It  can  exchange  genes  with  a suitable  cloning  host  before 
cloning  can  proceed.  Surely  the  preliminary  In  vivo  experiment  Is 
at  least  as  dangerous  as  the  cloning  experiment.  These  guidelines 
must  certainly  be  delaying  Important  research  on  pathogens. 

I have  a further  concern  about  cloning  of  genes  that  are 
toxic  for  vertebrates  since  I believe  the  posture  of  the  guidelines 
on  this  to  be  Illogical.  If  an  investigator  wishes  to  work  with 
a highly  potent  toxin  having  a very  low  U)3o,  the  Investigator  Is 
certainly  aware  of  the  hazards  and  will  take  adequate  precautions 
when  handling  the  toxin.  I submit  that  these  are  easier  and 
therefore  that  such  experiments  are  safer  when  the  organism  pro- 
ducing the  toxin  can  be  grown  In  a small  volume.  Cloning  the  toxin 
gene  would  permit  this.  For  this  reason,  I believe  It  Is  actually 
safer  to  work  with  such  toxins  when  their  genes  are  cloned.  Further- 
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more,  If  the  gene  Is  cloned  out  of  the  normal  pathogenic  host 
Into  a nonpathogenlc  strain  unable  to  colonize  people,  that 
should  add  further  to  the  safety.  Thus,  1 see  no  logic  for  singling 
out  toxins  for  special  treatment  In  the  guidelines  or  for  dividing 
toxin  experiments  Into  classes  dependent  on  LD5o>  I therefore 
object  to  an  "admonishment"  against  cloning  of  five  particular 
toxin  genes,  (vhatever  "admonishment"  means). 


Sincerely  yours 


[640] 


rr  w 

TUFTS  UNIVERSITY 

School  of  Medicine 


Otp«rtMnt  oi  MobraUr  Btetofy 
Mkrobolofy 


January  7,  1982 


Dr.  Ullllaa  J.  Cartland 
Offica  of  llaco«binant  DKA  Activlcias 
ITLAD,  Bulldlns  31.  Rooa  4A52 
National  Inatltutaa  of  Haalth 
Bathaada.  Maryland  2020S 

Daar  Dr.  Cartland: 

I hava  a problaa  in  accepting  tha  "Unlquancaa  Arguaent”  prasented 
aa  part  of  tha  dlacuaalon  of  rlska  aaaoclatad  with  racoablnant  DMA 
raaaarch  (Fadaral  Raglatar  ^ [233]  page  S938i,  1981).  In  essence, 
this  says  that  special  precautions  would  be  needed  for  recoablnant  DNA 
work  only  if  "a  unique  organlsa,  never  found  In  Nature,  night  be  constructed 
by  reconblnant  DNA  techniques."  (ny  cnphasls). 

If  1 understand  correctly,  the  notion  Is  that  a new  pathogen  that 
night  be  created  by  genetic  engineers  need  be  treated  only  as  carefully 
as  tha  pre-axlstlng  cognate  pathogen.  Fair  enough.  If  all  of  Nature's 
experlnants  resulted  In  failure  or  In  known  organlsns,  but  It  does  not 
follow  that  anything  Nature  has  aver  produced  Is  Ipso  facto  safe.  It 


la  not  even  true  that  tha  only  dangerous  organlsns  ever  Invented  by  Nature 
are  nodam  pathogens.  I would  not  like  to  sect  the  bacterial  equivalent 
of  a dinosaur. 

There  nay  be  Innunerable  experlnants  that  Nature  has  tried,  rarely, 
which  resulted  In  tha  death  of  hunans  (or  other  useful  species),  sonetlnes 
In  Isolated  populations,  sonetlnes  for  a United  tine,  but  which  haven't 
resulted  In  nodem  pathogens.  In  nost  cases  such  epldenlcs  either  pass  un- 
noticed or  renaln  unexplained  or  occurred  before  nedlclne  was  written  down. 
Sonetlnes,  as  In  the  case  of  the  late  ISth  century  Syphilis  before  It  became 
attenuated,  we  hava  an  historical  record  of  the  problens  that  arose.  It  Is 
a well-established  principle  that  non-adnpted  pathogens  can  be  too  virulent 
for  their  hosts'  and  therefore  for  their  own,  survival.  Organlsns  which  became 
extinct  In  this  way  can  hardly  be  called  safe. 

A second  problem  Is  this.  It  Is  not  conceivable  that  Nature  has  tried  all 
Its  experlnants  In  every  possible  ecological  circumstance.  In  any  case,  new 
combinations  of  environmental  parameters  are  constantly  being  devised  so  that 

lyS  KUrrteon  Av«n«w 
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organisms  that  once  failed  to  survive  might  now  find  a more  favorable  habitat 
and  pose  a new  danger  to  man  or  to  his  present  environment. 

The  uniqueness  argument  may  be  moot  as  far  as  the  present  discussions  go, 
but  I would  hope  that  this  piece  of  llloglc  could  be  modified  for  any  future 
discussions  of  the  recombinant  DNA. 


Sincerely  yours 


DMG:ah 


D.  Michael  Gill,  Ph.D 
Professor 
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THE  INSTITUTE  FOR  CANCER  RESEARCH 


TTOl  AVENUE 

FOX  CHASE  • PHI  I.ADE1.PHIA,  PENNSYLVANIA  18111 
(SIB)  OAS-IOOO' CABLE  ADSUBSSi  CAHBZABCB 


January  8,  1982 


Dr.  William  J.  Gartland,  Jr. 

Director 

Office  of  Recombinant  DNA  Activities 
National  Institutes  of  Health 
Building  31,  Room  4A52 
Bethesda,  MD  20205 

Dear  Dr.  Gartland: 

I am  writing  to  comment  from  the  point  of  view  of  an  IBC  chairman  on  the 
relative  merits  of  the  two  proposals  to  revise  the  DNA  Guidelines  described  In 
the  Federal  Register  of  December  4 and  7,  1981,  and  summarized  In  your  memo- 
randum of  December  18,  1981.  I should  like  to  point  out  some  problems  that 
might  arise  In  attempting  to  Implement  the  "Gottesman  proposal". 

This  Institute  had  had  a staff  committee  on  laboratory  safety  prior  to  the 
origin  of  concerns  over  recombinant  DNA.  Its  Influence  with  the  staff  and  with 
the  director  stemmed  from  Intellectual  agreement  that  certain  aspects  of  labo- 
• ratory  research  Involved  real  hazards  and  that  our  responsibilities  to  our  col- 
leagues or  to  the  public  required  that  safe  handling  practices  be  explored  and 
developed  and  that  appropriate  safety  guidelines  be  taught  and  observed.  With 
the  advent  of  the  NIH  Guidelines,  this  committee  was  modified,  expanded,  and 
Institutionalized  In  order  to  bring  It  Into  compliance  with  what  had  become 
de  facto  federal  regulations.  This  procedure  found  legitimacy  and  acceptance 
among  our  scientific  colleagues  only  because  there  was  at  that  time  credible 
scientific  concern  over  the  safety  of  recombinant  DNA  research.  All  investi- 
gators did  not  give  equal  weight  to  these  concerns  but  the  views  of  those  who 
counseled  caution  were  acceded  to.  Staff  cooperation  with  the  IBC  was  excel- 
lent and  outside  members  were  glad  to  participate  In  our  deliberations. 

The  following  years  saw  a considerable  expansion  of  recombinant  DNA  re- 
search at  this  Institution,  as  at  others,  with  concomitant  Increases  In  knowl- 
edge of  both  genetics  and  the  process  of  Infection  that  made  It  Increasingly 
clear  that  the  dangers  of  recombinant  DNA  research  had  been  substantially 
overestimated.  During  this  period,  progressively  more  liberal  guidelines  came 
Into  use  and  the  work  and  responsibility  of  the  IBC  was  accordingly  diminished. 
Most  importantly,  the  Intellectual  basis  for  the  IBC's  authority  had  been 
correspondingly  dissipated.  As  a result,  respect  for  the  IBC's  function  has 
decreased  and  colleagues  are  no  longer  as  willing  to  serve  as  IBC  members.  As 
chairman,  I now  find  It  embarrassing  to  have  to  make  demands  on  the  time  of  our 
outside  members  (public  health  officials)  to  deal  with  matters  that  are  essen- 
tially legalistic,  rather  than  biological  or  medical. 
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Should  the  'Gotteaaan  propoaal”  be  adopted,  I can  foresee  a further  ero- 
sion of  the  credibility  of  our  IBC  and  thus  of  Its  ability  to  function.  Even 
though  It  Is  apparently  to  be  adnltted  that  there  Is  no  Intellectual  basis  for 
special  restrictions  concerning  recombinant  DNA,  It  Is  proposed  to  maintain  In 
place  a regulatory  apparatus  primarily  for  political  reasons.  Under  such  a 
system,  I find  It  hard  to  see  how  I can  persuade  ay  colleagues  to  serve  on  the 
IBC  or  defend  my  own  continued  Involvement.  If,  on  the  other  hand,  the  DNA 
Guidelines  were  to  be  made  voluntary,  following  the  "RAC  proposal",  this 
problem  would  be  far  more  easily  resolved.  The  question  of  safety  In  recom- 
binant DNA  research  would  take  Its  place  beside  other  safety  problems  that  have 
been  handled  without  the  establishment  of  pervasive  bureaucracies.  To  sum  up, 
the  evolution  of  the  recombinant  DNA  story  has  produced  a climate  In  which  the 
continuation  of  mandatory  "guidelines"  would  fall  to  elicit  the  consent  of  the 
governed  which  Is  the  fundamental  precept  of  democratic  governance,  especially 
on  matters  of  the  general  welfare. 

I urge  the  committee  to  adopt  the  "RAC  proposal"  since  It  contains  the 
elements  required  to  deal  with  the  future  development  of  recombinant  DNA  re- 
search, and  avoids  the  potential  politicization  of  the  guideline  system  that 
would  be  a logical  outcome  of  the  alternative  proposal. 


Sincerely  yc^rs. 


reed,  Ph.D. 

nstltute  Biosafety  Committee 


JJF:ls 
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UNIVERSITY  OF  ILLINOIS  AT  CHICAGO  CIRCLE 

COLLEGE  OF  LIBERAL  ARTS  AND  SCIENCES 
DEPARTMENT  OF  BIOLOGICAL  SCIENCES 
BOX  4348,  CHICAGO,  ILLINOIS  60680 
TELEPHONE:  (312)  996-2211 
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Yale  University 


DEPARTMENT  OF  MOLECULAR  BIOPHYSICS 
AND  BIOCHEMISTRY 

P.O.  Box  6666,  260  VC'hiinty  Ai*. 

Nru  Ham.  Coamtcticat  06^11 

f20}j  6-361 1 


January  8,  1982 


Dr.  Wlllleun  Gartland,  Jr. 

Office  of  Recombinant  DNA  Activities 
National  Institutes  of  Health 
Bethesda,  Maryland  20205 


Dear  Dr.  Gartland: 

In  this  letter  I would  like  to  comment  on  the  current 
proposal  for  a major  revision  of  the  Guidelines.  Of  the 
various  proposals  under  consideration  at  present  I would 
favor  the  Baltimore-Campbell  proposal. 


Yours  sincerely. 


Dieter  S511 
Professor 

Molecular  Biophysics 


DS :kam 
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Yale  University 


SCHOOL  OF  MEDICINE 

333  Cedar  Street 
P.O.  Box  3333 
Department  of  Human  Genetics 
New  Haven,  Connecticut  06310 


January  8,  1982 


Dr.  William  Gartland,  Jr. 

Office  of  Recombinant  DNA  Activities 
National  Institutes  of  Health 
Bethesda,  MD  20205 

Dear  Bill; 

At  its  meeting  of  December  17,  1981,  Yale's  Institutional  Biosafety 
Committee  voted  unanimously  to  express  its  approval  of  the  RAC  proposal 
for  relaxing  the  Recombinant  DNA  Guidelines,  as  summarized  in 
Recombinant  DNA  Technical  Bulletin,  Vol.  4,  No.  4,  Dec.,  1981. 

In  the  Committee's  view,  recombinant  DNA  per  se  presents  no  hazard 
that  is  qualitatively  different  from  the  hazards  associated  with  the 
pathogenicity  of  the  hosts  of  vectors  used.  Hosts  or  vectors  containing 
recombinant  DNA  should,  therefore,  be  handled  according  to  appropriate 
guidelines  already  in  existence,  such  as  the  CDC  guidelines  for  work 
with  infectious  organisms.  When  the  pathogenicity  of  the  host  or  vector 
will  be  predictably  changed  by  virtue  of  the  donor  DNA  it  receives,  the 
containment  levels  for  handling  it  should  be  changed  accordingly;  our 
Committee  believes  that  no  special  guidelines  for  recombinant  DNA  are 
needed. 

We  would  appreciate  your  communicating  this  view  to  the  RAC  and  to 
the  Director  of  NIH. 


Sincerely  yours. 


Edward  A.  Adelberg 
Chairman 


EAA/rjp 
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UNIVERSITY  OF  CALIFORNIA.  SANTA  CRUZ 


BCM£LKY  • DAVU  • mviNE  • LOS  ANGELES  • MVEASIDE  • SAN  DIECO  • SAN  FKANCISCO 


SANTA  BARBARA  • SANTA  CRUZ 


omcx  or  the  chancellor 


SANTA  CRUZ.  CALIFORNIA  950A4 


January  11,  1982 


Director,  Office  of  Recombinant  DMA  Activities 
Building  31,  Room  4A52 
National  Institute  of  Health 
Bethesda,  MD  20205 

Re:  Proposed  Revisions  of  NIH  Guidelines  for  Research 

Involving  Recombinant  ONA  Molecules 


Dear  Sir: 

The  case  for  the  proposed  revlslon(s)  of  the  Guidelines  rests  upon  the 
arguments  presented  In  the  "Evaluation  of  the  Risks  Associated  With 
Recombinant  DNA  Research"  prepared  by  the  Working  Group  In  Revision  of 
the  Guidelines.  This  Is  a thoughtful  document  which  attempts  to  set 
forth  --  and  to  refute  as  to  "extremely  unlikely"  — the  various  putative 
scenarios  of  hazard  from  recombinant  DNA  experiments.  The  net  result  of 
this  presentation  Is  to  dismiss  the  possibility  of  hazard  from  all 
recombinant  DNA  experiments  except  those  Involving  known,  very  pathogenic 
agents  (highly  lethal  toxins  or  highly  dangerous  pathogens) , I.e.,  to 
dismiss  the  possibility  of  the  creation  of  a novel  pathogen,  or  of  a 
more  virulent  form  or  a new  mode  of  dissemination  of  an  existing  pathogen. 

The  arguments  are  plausible  --  but  In  no  Instance  are  they  quantitative. 

In  no  Instance  do  they  take  Into  account  the  possibility  of  accident,  of 
multiple  and  non-linear  Interactions,  of  evolutionary  processes  producing 
unexpected  consequences  In  unplanned  directions  over  a period  of  years. 

I regard  both  proposed  revisions  (Federal  Register,  Dec.  4,  Dec.  7)  as 
too  extreme,  although  of  the  two,  the  latter  (presented  by  Dr.  Susan 
Gottesman)  Is  the  preferrable. 

I would  suggest  that  the  minimum  provisions  of  a revised  set  of  Guidelines 
should  Include  that: 

1)  The  Guidelines  be  mandatory,  not  voluntary; 

2)  Accordingly,  there  be  penalties  for  non-compliance; 

3)  Institution  Biohazard  Committees  of  specified  composition  be 
retained  with  functions  essentially  as  described  In  the 
Gottesman  revision;  and 
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4)  Certain  experiments  continue,  as  before,  to  be  prohibited  (do 
we  really  wish  to  imply  that  incorporating  the  gene  for  botulinus 
toxin  into  coli  or  subtil  is  a minor  prank?). 

As  an  aside,  I would  like  to  respond  to  the  section  II  A 3 a (Federal 
Register,  Vol . 46,  No.  233,  Dec.  4,  1981,  p.  59388)  of  the  Annex  B 
"Documents  Prepared  by  Working  Group  on  Revision  of  the  Guidelines: 
Evaluation  of  Risks  Associated  With  Recombinant  DNA  Research"  to  Recombinant 
DNA  Research;  Proposed  Revised  Guidelines,  which  cites  certain  articles 
which  I wrote  in  1975  and  1976.  I am  concerned  that  this  section  turns 
my  argument  "upside  down."  My  point  was  that  fertility  barriers  do 
noriiially  exist  between  species  (indeed,  this  is  an  important  component 
of  the  definition  of  a species).  These  barriers  undoubtedly  were  developed 
primarily  to  prevent  "wasteful  matings."  But,  because  of  the  presence 
of  these  barriers  in  existence  over  hundreds  of  millions  of  years,  we 
have  had  no  information  from  which  to  predict  the  consequences,  good  or 
bad,  of  more-or-less  random  combinations  of  genetic  material. 

Thank  you  for  the  opportunity  to  comment  on  these  proposed  revisions. 


Sincerely  yours 


Robert  L.  Sinsheimer 
Chancellor 
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School  of  Medicine 


STATE 


Office  of  the  Dean 
P O Box  927 
Dayton.  Ohio  45401 


5ia/873-2933 


Wnght  Slate  University 
Dayton.  Oh«  45435 


January  11,  1982 


Wllllaa  J.  Carcland,  Jr.,  Ph.D. 

Director,  Office  of  Recoablnant 
DNA  Activities 

National  Institutes  of  Health 
Building  31,  Room  4A52 
Bethesda,  HD  20205 

Dear  Dr.  Cartland: 

Thank  you  for  the  opportunity  to  review  and  to  cooBKnt 
on  the  two  proposals  for  a najor  revision  of  the  National 
Inatitutes  of  Health  Guidelines  for  Research  Involving  Re- 
coab inant  DNA  Molecules.  My  colleagues  and  1 find  no  major 
problems  with  either  of  the  proposed  revisions.  We  prefer 
the  alternative  appearing  as  item  7 in  the  Federal  Register 
notice  of  December  7,  1981. 

Cordially, 


William  D.  Sawyer,  M.D. 

Dean,  School  of  Medicine 
Professor,  Departments  of  Microbiology/ 
lamunology  and  Medicine 

WDSishw 
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The  Public  Health  Research  Institute 
OF  THE  City  of  New  York,  Inc. 

ABS  FIRST  Avenue,  new  York,  N.  Y.  10016 
Tei..  (212)  481- 


January  11 , 1982 


Dr.  William  ,J.  Gartland,  Jr. 
Dept,  of  Health  & Human  Services 
Public  Health  Service 
National  Institutes  of  Health 
Bethesda,  MD  20205 


Dear  Bi 1 1 : 

This  is  in  response  to  the  alternative  proposals  currently  under 
consideration  for  revision  of  the  NIH  Guidelines  for  Recombinant  DNA 
Research.  To  put  it  very  simply,  I feel  that  the  Bal timore-Campbel 1 
proposal  to  eliminate  all  mandatory  aspects  of  the  Guidelines  and  re- 
place them  with  a voluntary  code  of  practices  is  premature.  I offer 
the  following  ideas  in  support  of  this  posittioh; 

1)  I agree  that  the  chance  of  a significantly  hazardous  accident 
arising  during  any  shotgun  cloning  experiment  is  sufficiently  small  to 
justify  reduction  to  PI  containment  of  all  such  experiments,  regardless 
of  host,  vector,  etc. 

2)  Nevertheless,  I am  not  sufficiently  reassured  regarding  the 
possibility  of  hazardous  outcomes  in  certain  specific  experiments  to  be 
willing  to  eliminate  all  mandatory  controls.  These  experiments  are  the 
following:  a)  cloning  experiments  that  are  likely  to  result  in  the  pro- 
duction of  infectious  pathogenic  virusus  (I  note  that  it  has  recently 
been  found  that  a cDNA  copy  of  the  poliovirus  genome  gives  rise  to  infec- 
tious vfrus.es  upon  introduction  into  mammalian  cells  (Racaniello  and  Bal- 
timore, Science  214:916,  1981).  b)  The  deliberate  introduction  of  or- 
ganisms containing  cloned  DNA  into  the  environment.  The  ecological 
impact  of  unknown  organisms  in  new  habitats  has  so  often  been  disastrous 
that  I would  not  want  to  see  this  being  done  without  at  least  the  oppor- 
tunity for  public  review  and  approval  beforehand,  c)  The  introduction 

of  antibiotic  resistance  genes  into  organisms  that  do  not  naturally 
harbor  such  genes,  where  there  is  a possibility  of  therapeutic  compromise 
as  a consequence,  d)  Cloning  experiments  with  toxins  as  described  in 
appendix  G of  the  extant  Guidelines  should  continue  to  be  regulated 
(I  do  not  agree  entirely  with  the  provisions  of  appendix  G,  but  that  is 
another  matter). 

I feel  that  it  is  appropriate  to  point  out  here  that  it  is  probably 
incorrect  to  regard  £.  col i K12  as  absolutely  innocuous.  On  the  one  hand, 
it  has  been  shown  that  K12  is  capable  of  colonizing  the  mammalian  gut 
under  special  circumstances  (note  that  most  wild  strains  of  £.  coli  will 
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not  colonize  the  normal  mammalian  gut,  primarily  because  they  are  unable 
to  displace  the  resident  strains;  it  is  not  obvious  to  me  that  K12  is  any 
different  in  this  respect).  On  the  other  hand,  it  has  been  shown  that  K12 
can  become  significantly  pathogenic  under  certain  conditions.  For  example, 
a recent  report  by  Portnoy  and  Falkow  (J.  Bacteriol.  148:877,  1981)  de- 
scribes the  acquisition  of  mouse  lethality  by  K12  as  a consequence  of 
receiving  a cloned  hemolysin  determinant  from  a wild  strain  of  E_.  coli . 

In  consideration  of  the  above,  I would  be  very  pleased  to  see  reduc- 
tion to  PI  containment  of  most  of  the  currently  regulated  experiments  but 
I would  urge  that  the  guidelines  remain  in  effect  with  their  present  force 
for  experiments  such  as  those  mentioned  explicitly  above. 


Richard  P.  Novick 


RPN:cf 
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DEPARTMENT  OF  HEALTH  AND  HOSPITALS 


DAVID  L.  ROSENBLOOM 
Comminioner 


818  HARRISON  AVENUE 
BOSTON,  MASSACHUSETTS  02118 


January  12,  1982 


Director 

Office  of  Recombinant  DNA  Activities 
Building  31,  Room  4A-52 
National  Institutes  of  Health 
Bethesda,  Maryland  20205 

Dear  Sir/Madam: 

On  behalf  of  the  Boston  Biohazards  Committee,  Department 
of  Health  and  Hospitals,  City  of  Boston,  we  wish  to  indicate  our 
strong  disagreement  to  the  three  current  proposals  for  revision 
of  existing  guidelines  for  RDNA  research  (Baltimore-Campbell, 

RAC,  and  Gottesman)  which  appeared  in  the  Federal  Register  of 
December  4,  and  7,  1981. 

We  support  the  continued  measured  and  reasonable  improvement 
in  the  current  guidelines,  but  we  believe  that  the  current  pro- 
posals in  their  present  form  are  not  consistent  with  this  aim. 


Commissioner 
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Oary  A.  WiMn,  Ph.  O. 
Otraeior 

McroMtovn  RMMrcr) 

OiOTHnetogif  Qrouo 


William  J.  Gartland,  Jr.,  Ph.D. 

Director,  Office  of  Recombinant  ENA  Activities 
Departjnent  of  Health  6 Hunan  Services 
National  Institutes  of  Health 
Bethesda,  Maryland  20205 

Dear  Bill, 

I would  like  to  ccrment  on  the  proposed  revision  of  the  Recombinant  DMA 
Guidelines  that  were  pjublished  in  the  Federal  Register,  Friday,  December  4, 
1981  from  the  perspective  of  one  who  has  been  a principle  investigator  in 
the  field,  a member  of  the  NIH  IBC  evaluation  forun,  a chairman  of  an  IBC  at 
a major  university,  and  Director  of  Microbiology  Research  of  a ccnmercial 
institution.  These  coninents  do  not  reflect  the  official  position  of  any  of 
the  groups  with  which  I have  had  the  pleasure  to  be  associated,  but  rather 
an  overall  personal  impression  of  one  who  has  had  to  deal  with  the  guide- 
lines for  the  p>ast  6 or  7 years,  at  both  the  Federal  and  the  New  York  State 
level. 

The  scientists  and  concerned  individuals  at  the  Asilcmar  meeting  are  to  be 
caimended  for  the  unprecedented  steps  they  took  in  asking  for  a moratorium 
on  potentially  hazardous  experiments  until  an  assessment  could  be  made  of 
the  risk.  With  a great  deal  of  effort  and  good  judgment,  the  NIH  rapidly 
follot^  this  meeting  by  carrying  out  their  responsibility  to  establish 
guidelines  so  that  individual  researchers  could  apply  the  very  elegant 
techniqxjes  of  reconbinant  ENA  to  significant  research  projects.  In  my 
personal  contacts,  I have  not  encountered  a scientist  who  ever  believed  that 
the  experiments  were  as  risky  as  originally  conceived.  While  many  expressed 
reservations  of  the  potential  hazards,  no  one  that  I know  of  in  the  field 
felt  that  the  experiments  or  the  products  of  recombinant  DNA  were  so  hazard- 
ous as  to  endanger  the  health  and  well  being  of  themselves  or  members  of 
their  laboratories.  Seven  years  of  experience  and  hundreds  of  thousands  of 
experiments,  have  not  yielded  any  evidence  to  indicate  that  recombinant  DNA 
technology  is  any  more  harmful  then  classical  genetic  experiments  that  have 
been  conducted  over  the  past  eighty  years.  This  lack  of  evidence  of  con- 
struction of  dangerous  life  foms,  is  in  sharp  contrast  to  the  wealth  of 
knowledge  that  has  been  gained  through  the  application  of  recombinant  DNA 
technology.  The  ability  to  be  able  to  proce^  with  the  research  in  a 
cautious  manner,  reflects  in  no  small  measure,  the  fine  job  you,  your  staff 
and  RAC  have  done  over  the  years. 


Miles  Latxxetones.  Inc. 
PO  Box  932 
Elkhart.  IN  46515 
Phone  (219)  262-7785 
TWX  810-294-2259 
Telex  258450 
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It  is  now  time  to  take  as  bold  a move  as  did  those  scientists  at  the 
Asilcmar  meeting.  That  move  is  to  call  a moratorium  on  the  bureaucracy  of 
recombinant  DNA  technology.  The  IBC's  have  over  the  last  few  years  carried 
out  their  responsibilities  in  a conscientious  and  sincere  manner  but  the 
time  has  cone  to  dissolve  these  anachronisms.  Believe  me  this  statement  is 
not  easy  to  make  after  having  served  for  two  years  as  Chaiiman  of  the  IBC  at 
the  University  of  Rochester  and  responsible  for  establishing  a small  bureauc- 
racy to  deal  with  recombinant  DNA  experiments.  However,  as  most  recombinant 
DNA  experiments  fall  into  the  exempt  category,  the  function  of  the  IBC  has 
become  less  meaningful.  While  some  would  embrace  the  proposal  submitted  by 
Dr.  Susan  Gottesman  (Federal  Register,  December  7,  1981),  I feel  there  is  no 
need  for  retention  of  IBC's  at  local  institutions. 

If  the  RAC  proposal  of  12-4-81  were  to  be  adopted,  it  is  not  clear  to  me  what 
would  be  the  fate  of  the  NIH  office  of  Recombinant  DNA  Activities.  They 
have,  over  the  years,  with  the  help  of  RAC  been  so  helpful  in  providing 
information  on  containment  and  good  laboratory  practice,  that  I would  like 
to  see  them  remain  as  an  informational  service  providing  up  to  date  reviews 
and  news  that  is  normally  published  in  the  Recombinant  DNA  Technical  Bulletin. 

The  guidelines  should  be  changed  to  a voluntary  code  of  standard  practice. 

This  code  should  be  updated  to  reflect  new  discoveries  by  individuals  in  the 
field.  It  should  not  continue  to  be  mandatory  for  institutions  receiving 
NIH  funding.  The  original  purpose  of  the  guidelines  was  to  establish  the 
potential  risk  of  the  experiments,  not  to  distinguish  between  research  under 
NIH  funding  or  funded  by  a private  sector.  The  past  seven  years  have  shown 
us  that  individual  researchers  are  conscientious  and  have  not  applied 
recombinant  DNA  technology  to  make  harmful  microorganisms  or  products.  If 
this  were  the  aim  of  some  malign  individuals,  retention  of  the  IBC  or  man- 
datory compliance  to  the  guidelines  would  not  deter  these  individuals.  It 
is  time  to  take  a bold  step  and  remove  the  bureaucracy  that  has  plagued 
recombinant  DNA  research.  I enthusiastically  endorse  the  RAC  proposal  and 
believe  the  revisions  are  necessary  and  timely. 


Sincerely, 


/pv 

cc:  R.  J.  Erickson 

K.  H.  Meyer 
W.  Himmelsbach 
F.  E.  Young 


G.  A.  Wilson,  Ph.D 
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The  University  of  Georgia 

OFFICE  OF  THE  VICE  PRESIDENT 
FOR  BUSINESS  AND  FINANCE 
ATHENS,  CEORCIA  SOSOE 

PHYSICAL  PLANT  DIVISION  JanuBTy  12,  1982 


Director,  Office  of  Recombinant  DNA  Activities 
National  Institutes  of  Health 
Building  31,  Room  4A52 
Bethesda,  Maryland  20205 


RE:  Proposed  Revisions  to  NIH  Guidelines 

for  Recombinant  DNA  Research 


Gentlemen: 

I would  urge  that  the  RAC  approve  the  Gottesman  proposal  (Federal 
Regulation  12/7/81)  for  revising  the  Guidelines  for  Recombinant  DNA 
Research.  In  my  opinion,  the  mandatory  provision  of  the  existing 
Guidelines  requiring  review  by  an  I.B.C.  was  the  key  to  this 
successful  program,  and  I feel  It  Is  simply  too  soon  to  relax  this 
requirement . 

I would  also  ask  genetic  researchers  to  bear  with  the  rest  of  the  risk- 
related  research  comnunlty  until  we  get  our  act  together.  Two  years 
ago  I pointed  out  that  an  Important  long  range  effect  of  the  efforts 
of  the  entire  genetic-related  scientific  consaunlty  would  be  the 
establishment  of  a working  model  system  for  Intelligent  government- 
related  self  control  In  other  risk-related  areas  of  research  In  a 
university.  During  the  evolution  of  recombinant  DNA  research  here 
at  the  University  of  Georgia,  especially  during  the  writing  of  the 
"University's  Standards  for  Conduct  of  Research  Involving  Biohazards" 
by  our  I.B.C. , It  became  Increasingly  evident  that  risks  Involved  in 
research  with  chemicals,  radiation  and  other  biohazards  were  certainly 
as  serlous^and  Infinitely  more  numerous,  than  those  posed  by  Recombinant 
DNA  Research.  Thus,  mandating  an  I.B.C.  forced  this  and  other  universities 
to  Implement  long-neglected  but  necessary  safety  programs.  I am  con- 
cerned that  If  this  mandatory  requirement  Is  removed,  entire  safety  pro- 
grams will  be  Jeopardized. 


Very  truly  yours. 


Manager,  Engineering  Department 
Physical  Plant  Division 
Member  - Biosafety  Committee 
University  of  Georgia 


JMC:sm 
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Dr.  William  Gartland 
Director,  Office  of  Recombinant 
DNA  Activity 
Bldg.  31,  Rm.  4A52 
National  Institutes  of  Health 
Bethesda,  Maryland  20205 

Dear  Dr.  Gartland  and  Members  of  the  RAC: 

The  deliberate  release  of  any  man-made  material  into  the  environ- 
ment ought  to  be  regulated  by  law,  since  the  environment  belongs  to 
everyone.  This  is  particularly  true  if  there  is  a potential  for 
danger  or  if  the  specific  long-range  effects  can  only  be  guessed  at. 

It  is  therefore  irresponsible  for  the  RAC  and  ORDA  to  appear  to 
condone  the  release  of  any  and  all  genetically  engineered  organisms. 

A strong  recommendation  for  congressional  action  to  control  such 
emissions  would  make  this  action  more  socially  responsible.  It  is 
not  too  soon  to  think  about  who  will  be  to  blame  when  a biological 
Agent  Orange  or  PCB  turns  up  - and  it  assuredly  will  turn  up  eventually. 
Biologists  are  no  less  error-prone  than  chemists  and  other  human  beings. 


DONALD  S.  WALKER  LABORATORY,  145  BOSTON  POST  RD.,  RYE.  N.  Y.  10580 


914-898-1  too 


January  12,  1982 


Yours  sincerely 


Barbara  H.  Rosenberg,  Ph.D. 
Associate  Member,  Sloan-Kettering 


Institute 

Associate  Professor  of  Biochemistry, 
Graduate  School  of  Medical  Sciences 
Cornell  University 


BHR/nc 
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PUBLIC  AND  SCTENTinC  AFFAIRS  BOARD 


AMERICAN  SOCIETY  FOR  MICROBIOLOGY 


1913  1 Stmet.  N.W. 
Washinoton,  D.  C 20006 
Teleehonb:  Code  202.  833-9680 


12  January  1982 


Dr.  William  J.  Gartland 

Director,  Office  of  Recombinant  DNA  Activities 
Building  31,  Room  4AS2 
National  Institutes  of  Health 
Bethesda,  Maryland  2020S 

Dear  Dr.  Gartland: 

The  Public  and  Sclantlflc  Affairs  Board  (PSAB)  of  tha  American  Society 
for  Microbiology  (ASM)  would  Ilka  to  submit  the  following  comments  on 
the  proposed  revisions  of  the  NIH  Guidelines  for  Research  on  Recom- 
binant DNA  which  will  be  considered  at  the  Recombinant  DNA  Advisory 
Committee  meeting  on  February  8,  1982. 

The  Public  and  Scientific  Affairs  Board  of  ASM  believes  that  there  Is 
need  to  streamline  the  guidelines  for  work  with  recombinant  DNA.  The 
present  guidelines  are  cumbersome.  In  part  overly  restrictive,  and  do 
not  take  Into  account  all  the  available  Information.  We  believe  that 
simplifying  them  will  result  In  greater  use  of  safe  procedures,  and 
therefore.  In  greater  safeguard  of  both  microbiological  workers,  the 
community  and  the  environment. 

The  debate  in  recent  years  has  centered  on  the  question  of  whether  or 
not  the  Introduction  of  foreign  DNA  Into  a host  cell  can  result  In  an 
organism  of  greater  pathogenicity  than  either  the  donor  or  the  recipient. 
In  other  words.  Is  the  whole  more  dangerous  than  the  sum  of  the  parts? 

In  the  case  of  well  characterised  recipients,  such  as  Escherichia  coll . 
strain  K-12,  the  answer  Is  almost  certainly  no.  Therefore,  proper  safety 
procedures  for  using  such  organisms  are  those  that  pertain  to  the  donor 
of  the  recombined  DNA.  Proper  procedures  are  not  specific  to  recombinant 
DNA  work  but  pertain  to  pathogenic  agents  In  general.  The  key  element 
In  this  consideration  Is  that  a considerable  amount  of  Information  Is 
available  about  Escherichia  coll  K-12  and  a few  other  host  organisms. 

Our  concern  Is  for  the  fact  that  only  sparse  Information  Is  available 
for  other  host-vectors.  With  less  characterized  systems,  new  combin- 
ations may  result  In  organisms  of  potentially  Increased  pathogenicity 
than  either  the  donor  or  the  recipient.  Thus,  the  Introduction  of  genes 
for  toxins  of  low  potency  In  recipients  that  can  colonize  man,  animals 
or  plants,  could  result  In  potentially  dangerous  organisms.  Analogous 
arguments  can  be  made  for  certain  drug  resistance  traits.  On  the  other 
hand,  we  believe  that,  for  a variety  of  reasons,  risks  are  mainly  to  the 
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workers  In  direct  contact  with  the  organisms  and  are  not  likely  to 
result  In  danger  to  the  community  or  the  environment. 

We  are  not  only  concerned  with  the  paucity  of  Information  but  also 
with  the  lack  of  mechanisms  for  Its  dissemination.  Many  workers  using 
modern  genetic  technology  are  not  versed  In  pathogenic  microbiology  and 
cannot  be  assumed  to  have  proper  training  or  access  to  up-to-date 
Information . 


In  the  light  of  these  concerns,  we  believe  that  guidelines  are  necessary, 
and  that  they  should  continue  to  be  revised  In  the  light  of  new  know- 
ledge. Specifically,  we  believe  the  Recombinant  DNA  Advisory  Committee 
(RAC)  should  continue  to  exist.  It  should  be  the  principal  resource  for 
Information  gathering  and  for  dispersal,  and  be  available  for  consulta- 
tion regarding  Individual  cases.  At  present.  It  should  continue  to 
recommend  suitable  procedures  for  experiments  dealing  with  potent  toxins 
and  the  artificial  Introduction  of  resistance  traits  to  clinically  use- 
ful drugs. 


Because  we  are  of  the  opinion  that  the  central  concern  Is  for  the  proper 
education  of  workers  In  the  field,  we  recommend  that  local  Institutional 
Biosafety  Committees  CiBC)  take  on  a greater  role  In  advising  and  reg- 
ulating the  activities  within  their  Institutions.  Local  control  Is 
more  likely  to  be  effective  and  appropriate  to  special  conditions.  We 
believe  that  Individual  Institutions  will  be  Increasingly  aware  of  their 
social  obligations  and  liability,  and  will  continue  to  devise  bodies 
suitable  to  overview  such  activities. 


Sincerely  yours. 


H.O.  Halvorson,  Ph.D. 

Chairman,  Public  and  Scientific 
Affairs  Board 


Moselfo  Schaechter,  Ph.D. 

Chairman,  Committee  on  Genetic, 
Molecular  and  Systematic  Microbiology 
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EMEO 


EUROPEAN  MOLECULAR  BIOLOGY  ORGANIZATION 

Executive  Secretary.  Dr.  John  Tooze 


EMC  Egwwx  aougr  OgraMx 

lop  40  o-moD  i 


Postfach  1022.40 

6900  Heidelberg  1 
Federal  Republic  of  Germany 


Or.  William  J.  Gartland  Jr. 
Director,  Office  of  Recombinant 
DNA  Activities 

National  Institutes  of  Health 
Building  31,  Room  4A52 
Bethesda,  Hd  20205 
USA 


13  January  1982 


Dear  Bill , 

1 an  replying  to  your  letter  of  December  18,  1981  in  which  you 
invite  coranents  on  proposals  for  a major  revision  of  the  National 
Institutes  of  Health  Guidelines  for  Research  Involving  Recombinant 
DNA  molecules. 

In  my  opinion,  the  proposal  published  in  the  Federal  Register  of 
December  4,  1981  should  be  adopted.  There  seems  to  me  to  be  no  valid 
reason  for  mandatory  regulation  via  guidelines  of  recombinant  DNA 
research  since  there  is  no  evidence  that  this  activity  is  intrinsically 
hazardous.  It  is  clear  that  anyone  working  with  known  dangerous  organ- 
isms should  take  the  necessary  precautions  mandated  for  those  organisms 
but  there  is  no  reason  for  mandatory  regulation  of  recombinant  DNA  work 
per  se.  A voluntary  code  of  practice  should  be  adequate  and  would,  I 
believe,  be  respected. 

That  the  guidelines  desperately  require  simplification  is  self 
evident  to  anyone  who  tries  to  read  and  understand  them.  Finally, 
there  is,  I believe,  no  case  for  specific  prohibitions  because  work 
with  organisms  that  are  Included  in  the  prohibitions  is  already  covered 
by  regulations  etc.  relating  to  the  handling  of  dangerous  organisms. 

Since  very  many  European  countries  either  use  the  NIH  guidelines  or 
closely  model  national  guidelines  on  them  any  decision  taken  by  the  NIH  will 
have  far  reaching  repercussions.  I believe  it  is  time  to  have  the  courage 
of  our  convictions  and  vote  to  convert  the  guidelines  into  a purely  volun- 
tary code  of  practice.  This  would  endanger  nothing,  facilitate  research 
and  save  a great  deal  of  money. 


Best  regards 


John  Tooze 
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McARDLE]  LABORATORY 


FOR  CANCER  RESEARCH 

DEPARTMENT  OF  ONCOLOGY 
MEDICAL  SCHOOL,  UNIVERSITY  OF  WISCONSIN 


January  13,  1982 


To:  William  J.  Gartland 


From:  Howard  M.  Temin 


Subject:  Proposed  Revisions  of  NIH  Guidelines  for  Research  Involving 

Recombinant  DNA  Molecules 


Thank  you  for  sending  the  Federal  Registers  of  Dec.  4 and  7. 

Philosophically,  I am  most  in  sympathy  with  the  proposed  guidelines  in 
the  Dec.  4 Federal  Register.  Certainly,  in  hindsight,  such  guidelines  are 
all  that  should  have  been  present  when  recombinant  DNA  work  was  just  beginning. 

However,  now  that  we  have  had  the  history  of  the  last  years  and  the  public 
concern  about  recombinant  DNA,  I question  whether  we  can  go  back  to  essentially 
no  regulation.  I believe  that  we  cannot  and  need  some  mechanism  to  protect  in 
the  future  both  the  infant  genetic  engineering  industry  and  academic  work  with 
recombinant  DNA. 

Therefore,  I support  a revision  like  that  of  Dr.  Gottesman  described  in  the 
Dec.  7 Federal  Register.  However,  I think  that  more  experiments  should  not 
require  prior  IBC  approval,  for  example,  section  III-B-3-d  should  be  moved  to 
III-C,  etc. 


450  North  Randall  Avenue,  Madison,  Wisconsin  53706 


608-262-2177 
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Medical  College  of  Georgia 
Augusta,  Georgia  30912 


Biological  Safety 
(404)  828-2663 


January  15,  1982 


Di rector 

Office  of  Recombinant  DNA  Activities 
Building  31,  Room  4A52 
National  Institutes  of  Health 
Bethesda,  MO  20205 

Dear  Sir: 

Having  reviewed  the  recently  proposed  revisions  in  the  NIH 
recombinant  DNA  Guidelines,  I would  like  to  make  several 
comments.  First,  these  NIH  Guidelines  have  been  amended  on 
a rather  frequent  basis  since  they  were  initially  developed. 

This  no  doubt  has  made  life  difficult  for  institutions  which 
have  sought  to  adopt  these  guidelines  as  the  minimal  standards 
for  their  Institutional  Biosafety  Committees  (IBC's).  However, 
it  has  been  widely  understood  that  NIH  has  made  these  changes 
as  risk  assessment  data  has  become  known  and  analyzed.  This 
knowledge  has  been  comforting  and  has  made  the  revisions 
much  easier  to  embrace. 

Another  point  which  I would  like  to  make  concerns  the  efficency 
with  which  investigators  dealing  with  recombinant  DNA  molecules 
has  been  able  to  be  conducted  in  accordance  with  these  guidelines. 
I have  only  been  the  biological  safety  officer  at  this  institution 
for  a very  short  time,  but  I have  found  that  recombinant  DNA 
research  has  generally  been  accomplished  smoothly  and  safely 
within  the  structure  recommended  by  the  guidelines.  Nonetheless, 

I have  encountered  investigators  who  would  not  have  included 
certain  safety  considerations  into  their  planning  had  they 
not  been  required  to  do  so  by  the  campus  IBC  and  by  NIH 
in  order  to  receive  their  funding.  No  doubt  this  same  situation 
has  occurred  at  other  institutions  as  well. 

Now  I would  like  to  link  the  previous  two  statements  as  they 
apply  to  the  proposed  revisions.  The  Recombinant  DNA  Advisory 
Committee  (RAC)  proposal  would  essentially  take  NIH  out  of  the 
picture  regarding  the  issuance  of  guidelines  in  this  particular 
area  of  research.  This  action  would  be  appropriate  if  all 
risk  assessment  determinations  concerning  recombinant  DNA  have 
been  made.  Although  much  more  knowledge  is  now  known  than 
when  these  guidelines  were  originally  drafted,  some  risk 
assessment  research  is  still  in  progress  and  some  has  yet  to  be 
started.  Under  the  RAC  proposal,  some  institutions  would 
automatically  dismantle  their  IBC's  and  drop  any  sort  of  re- 
view of  recombinant  DNA  research.  Many  responsible  investigators 
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would  continue  to  engage  in  safety  planning  and  anaij-.. 
their  work  with  recombinant  molecules  because  they  have  had 
to  do  so  for  almost  a decade  and  have  incorporated  this  activity 
into  their  research  routine.  However,  there  would  be  researchers 
who  would  not  take  precautions  in  the  area  of  safety  which 
are  not  required  of  them.  In  addition,  there  is  a chance 
that  some  of  these  people  might  conduct  recombinant  DNA  in- 
vestigations in  some  areas  where  the  available  knowledge  is 
scant  and  the  risk  assessment  work  is  still  incomplete. 

I feel  that  the  RAC  proposal  is  both  sound  and  wise  but  not 
at  this  point  in  time.  In  light  of  the  growing  evidence  that 
many  manipulations  of  recombinant  DNA  molecules  are  indeed 
safe,  further  relaxation  of  the  NIH  Guidelines  would  be  in 
order.  Any  proposal  that  retains  even  the  most  rudimentary 
structure  for  the  review  of  recombinant  DNA  investigations 
would  provide  a means  of  ensuring  that  even  the  least  conscientious 
investigators  will  implement  the  minimal  containment  precautions. 
With  certain  modifications,  the  Goffesman  proposal  could  serve 
as  a guide. for  most  any  institution  should  the  RAC  proposal 
be  adopted,  but,  as  previously  stated,  there  would  be  institutions 
which  would  disolve  their  IBC's  simply  because  it  would  no  longer 
be  required  to  ensure  NIH  funding. 

So,  the  wise  many  must  plan  for  the  potential  mistakes  of  the 
unwise  few.  Recombinant  DNA  technology  is  rapidly  approaching 
the  point  where  it  can  take  its  place  in  the  laboratory  as 
a safe  research  laboratory.  However,  until  that  point  is 
reached,  some  sort  of  organized  structure  for  the  review  of 
recombinant  DNA  research  activities  should  still  be  required 
at  institutions  with  researchers  engaged  in  this  type  of  work 
if  they  are  to  continue  to  receive  NIH  funding. 


Sincerely, 


William  E.  Homovec 
Biological  Safety  Officer 


WEH/lhj 
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INDIANA  UNIVERSITY 


DEPARTMENT  OF  BIOLOGY 
Jordan  HaU  138 
Bloomington,  Indiana  47405 
(812)337-  1<U31 


15  January  1902 


William  J.  G8o*tland,  Jr.,  Ph.D. 

Director,  Office  of  Recombinant  DNA  activities 
National  Institutes  of  Health 
Building  31 » Room  UA52 
Bethesda,  MD  20205 

Dear  Dr.  Gartland: 

You  have  invited  comment  on  the  tvo  proposals  published  in  the 
Federal  Register  of  December  U concerning  revision  of  the 
Guidelines  for  Recombinant  DNA  research. 

At  the  meeting  of  IBC  Chairmen  a year  or  so  ago,  there  vas 
considerable  discussion  at  the  vorkshops,  at  the  final  plenary 
session,  and  among  peurticipants.  I feel  that  the  nearly  unani- 
mous opinion,  held  strongly  by  the  members  of  the  RAC  with  whom 
I talked,  is  in  favor  of  making  the  Guidelines  non-mandatory 
as  described  in  the  first  of  the  two  proposals. 

I support  this  position. 


Yours  sincerely. 


va 

cc:  Rollin  Richmond 

John  Castellem 
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MONTGOMERY  COUNTY  HEALTH  DEPARTMENT 
Division  of  Disease  Control 
2000  Dennis  Ave.,  Su.  206 
Silver  Spring,  Md.,  20902 
681-5000 


MEMORANDUM 


January  18,  1982 


TO:  Director,  Office  of  Recombinant  DNA  Activities 

National  Institutes  of  Health 
Building  31,  Room  4A52 
Bethesda,  Md.,  20205 

FROM:  Eugene  A.  Rosenberger,  M.D.,  Director 

Division  of  Disease  Control 

SUBJ : Proposed  Revisions  of  NIH  Guidelines  for  Research  Involving 

Recombinant  DNA  Molecules 

REF:  Your  memo  of  December  18,  1981;  subject  as  above. 


The  Montgomery  County  Health  Department  concurs  with  the  proposed  revisions 
developed  by  the  Recombinant  DNA  Advisory  Committee  and  published  in  the  Federal 
Register  dated  December  4,  1981. 

Under  the  revisions,  it  was  noted  that  the  National  Institutes  of  Health 
Guidelines  for  Research  Involving  Recombinant  DNA  Molecules  will  become  a voluntary 
code  of  good  practice.  In  addition,  it  is  understood  that  each  institution  con- 
ducting or  sponsoring  recombinant  DNA  research  will  have  responsibility  for  moni- 
toring its  own  activities  in  this  area  and  that  any  unusual  events  would  be  re- 
ported to  the  Director,  National  Institutes  of  Health. 


EAR/af 

attachment 

cc:  Mrs.  Ruth  Spector,  Montgomery  County  Council 

Mr.  Robert  Carty,  Acting  Director,  Health  Dept. 
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Medical  Research  Conseil  de  recherches 

Council  of  Canada  m6dicalos  du  Canada 


18  JanuaT7  1982 


Dr.  Bill  Gartland 
Director,  ORDA 
Building  31,  Room  4A52 
National  Institute  of  Health 
Bethesda  MA  20205 


Dear  Bill, 


Thank  you  for  Inviting  my  comments  on  the  material 
published  In  the  Federal  Register  on  December  4 and  7 concerning 
the  upcoming  meeting  of  the  RAC. 

I see  3 major  Issues  In  any  country's  approach  to 

guidelines: 

The  scientific  validity  of  the  matching  of 
proposed  containment  for  various  experiments 
to  the  perceived  risks; 

the  procedures  used  by  an  Institution,  be  It 
federal  or  academic,  to  enforce  the  appropriate 
containment  standards; 

the  legal  effects  of  documents  relating  to 
safety. 

All  these  three  Issues  are  central  to  the  proposed 

revisions. 

1.  The  scientific  validity  of  the  Guidelines 

I support  the  thrust  toward  the  principle  that  the 
containment  required  for  recombinant  DNA  experiments  shall  be  that 
determined  by  the  most  hazardous  of  the  components  of  the  system, 
with  Pl-HVl  basically  the  lowest  level.  This  Is  generally  %/here 
the  Canadian  Guidelines  have  been  since  mid  1980  (copy  enclosed). 


Ottawa.  Canada 
K1A0W9 


I have  some  comments  on  the  t%x>  proposals : 
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1)  To  my  mind,  neither  of  the  new  proposals  seems  to 
make  it  clear  that  HVl  is  the  lowest  permitted  level  of  biological 
containment.  In  the  current  Guidelines  this  was  achieved  by  always 
talking  of  Pl-EKl  etc.  In  the  new,  the  only  statement  lies  in 
section  II  - D-1,  paragraph  2,  and  it  is  pretty  weak;  must  one  use 
HVl,  or  better?  I believe  this  should  be  clarified,  and  HVl  should 
be  required. 

2)  Why  does  the  Working  Group  retain  in  the  main  text 
all  the  hoopla  about  HV2  and  3 when  only  HV2  is  referred  to  and 
then  only  in  Appendix  G?  Dr.  Gottesman  has  also  picked  up  this 
general  point. 

3)  Why  the  prohibitions?  Is  it  not  more  realistic  to 
call  them  case-by-case  on  approval  of  the  Director,  NIH  etc.? 

They  are  all  judgement  calls  anyway.  I agree  in  principle  with 
Dr.  Gottesman  here. 

4)  The  first  sentence  of  para.  2 of  section  III 

(Working  Group),  including  the  footnote,  seems  too  vague.  Recommended 
by  whom?  And  are  all  possible  pathogens  recommended  by  someone  or 
other?  I recognise  the  can  of  worms  that  this  opens  in  view  of 
the  reluctance  of  the  NIH  and  the  RAC  to  start  identifying  con- 
tainment levels  for  viruses  and  cells  etc.,  but  Dr.  Gottesman  and 
the  Working  Group  has  already  broken  the  seal  on  the  can  and  I 
think  that  it  is  necessary  for  the  latter  to  be  a bit  more  specific. 

We  are  a long  way  down  that  road  in  Canada,  and  it  seems  to  be 
working,  given  our  procedures. 

2 . Procedures 


The  specific  point  here  relates  to  the  recommendations 
on  the  existence  of  IBC's. 

The  Canadian  MRC  Biohazards  Committee,  which  plays  the 
RAC  role  in  the  Canadian  context,  and  which  has  had  a very  different 
history  from  the  RAC,  has  frequently  discussed  the  issue  of  post -hoc 
responsibility  as  might  be  determined  by  the  courts  in  the  event  of 
an  accident.  This  issue  had  greater  immediacy  to  our  Guidelines  than 
yours  because  ours  cover  known  pathogens  as  well  as  conjectural  ones. 

It  was  generally  agreed  that,  in  the  event?fectual  harm  arising  from 
an  accident,  the  courts  would  probably  find  the  investigator  and  the 
institution  responsible,  probably  in  that  order,  and  perhaps  even  if 
negligence  was  not  proven,  and  would  find  the  organisation  that  issued 
the  standards  responsible  only  in  the  extent  that  those  standards  could 
be  shown  to  be  negligent.  An  institution  cannot  exercise  its 
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responsibilities  without  some  form  of  IBC.  I understand  from  the 
first  NIH  meeting  of  the  IBC  Chairmen  that  many  IBC's  had  taken 
responsibility  of  the  whole  range  of  biohazard  problems  In  those 
Institutions,  and  did  not  restrict  themselves  merely  to  recombinant 
DMA.  I think  that  the  existence  of  IBC's  should  be  encouraged  by 
the  National  Institutes  of  Health,  and  that  the  proposal  to  delete 
a requirement  for  them  Is  too  negative. 

The  process  we  use  for  our  Guidelines  Is  to  have  a 
simple  statement  with  each  grant  application  covered  by  the  guide- 
lines that  the  IBC  has  checked  the  faclllt’les,  and  found  them  con- 
sistent with  the  proposed  work.  The  Grants  Connlttees  and.  If 
necessary,  MRC  staff,  can  comment  on  these.  We  have  no  prior 
authorization  on  an  experiment  by  experiment  basls(Apart  from  case- 
by-case  one^.  The  rest  Is  up  to  the  IBC  and  the  Investigator,  thus 
putting  primary  responsibility  where  It  should  be. 

3.  Legal  Effect  of  Guidelines 

The  issue  here  is  voluntary  or  compulsory. 

The  problem  In  a voluntary  approach  Is  that  It  negates 
the  likely  result  in  the  event  of  harm  resulting  from  a laboratory 
accident  where  the  research  program  receives  NIH  support  but  was  not 
In  compliance  with  NIH  guidelines.  A court  would  probably  find  fault 
with  the  Investigator  and  Institution  because  they  did  not  adhere  to 
a nationally  recommended  standard,  compulsory  or  not,  and  might  state 
that  NIH  did  not  act  responsibly  In  not  receiving  assurance  that  Its 
funds  would  be  used  In  accord  with  Its  own  guidelines.  Parallels 
with  human  experimentation  and  the  use  of  animals  are  cbvlous. 

If  the  guidelines  reflect  a national  approach  to  safety 
In  the  face  of  reasonably  anticipated  hazard,  then  why  not  express 
confidence  In  that  ludgement  by  requiring  compliance  as  a condition 
of  use  of  NTH  funds:  Other  funding  agencies  can  do  what  they  like. 

The  alleviation  of  bureaucratic  nonsense  Is  a matter  at  least  as  much 
of  the  procedures  used  as  It  is  of  the  compulsory  or  voluntary  nature 
of  the  NIH  guidelines,  which.  In  the  last  analysis,  are  likely  to  be 
seen  as  the  national  standards. 

I look  forward  to  hearing  the  results  of  the  debate 
on  February  8-9. 


Best  regards. 


Francis  Rolleston 
Director,  Special  Programs 


FSR/ct 
End . 
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lOOL  OF  NATURAL  SCIENCE 


(413)549-4600 


January  18,  1982 

Director,  Office  of  Recombinant  DNA  Activities 
Building  31,  4A52 
National  Institutes  of  Health 
Bethesda,  Maryland  20205 

Dear  Director; 

I favor  strongly  the  retention  IBC  oversight  and  current 
NIH  compliance  requirements  as  advocated  by  Dr.  Gottesman  (Fed. 

Reg.  46(234);  pp.  59734  et  seq.).  These  oversight  and  compliance 
requirements  seem  necessary  to  me  for  public  safety,  for  public 
confidence  in  rDNA  research,  and  for  the  recognition  by  scientists 
of  the  responsibilities  they  have  to  the  rest  of  society. 

The  National  Institutes  of  Health  and  other  federal  agencies 
dispensing  grants  of  public  monies  must  continue  to  be  responsible 
to  and  responsive  to  society.  The  proposed  change  to  "admonish- 
ments” is  an  abandonment  of  those  responsibilities. 

Thanks  to  the  foresight  of  a few  scientists, rDNA  research  was 
brought  before  society  for  conscious  evaluation  and  regulation 
before  any  ill  effects  could  harm  individuals  or  damage  the  repu- 
tation of  rDNA  research  with  society.  For  the  first  time  I know 
of, the  implications,  both  good  and  bad,  of  a new  technology  have 
gotten  wide  debate  before  injury  to  society.  Without  the  continua- 
tion of  compliance  requirements  enforceable  by  the  granting  agencies, 
public  confidence  in  the  ability  of  our  government  to  rule  equitably 
v/ill  continue  to  decline. 

Keep  mandatory  oversight,  compliance,  and  enforcement  in  the 
guidelines  and  you  will  continue  to  earn  the  respect  of  the  public 
you  serve. 


Professor  of  Biology, 
Natural  Science, 


LM/nao 


ST  JUDE  CHILDRENS  RESEARCH  HOSPITAL 


332  North  Lauderdale,  RO.  Box  318, 
Memphis,  Tennessee  38101 
(901)  522-0300 


Danny  Thomas,  Fourtder 


19  January  1982 


Dr.  Williain  J.  Gartland,  Jr. 

Director,  Office  of  Recombinant 
DNA  Activities 
Building  31,  Room  4A52 
National  Institutes  of  Health 
Bethesda,  Marylemd  20205 

Dear  Dr.  Gartland: 

Th^unk  you  for  sending  copies  of  the  proposed  changes  in  NIH  Guidelines 
for  Recombinant  DNA  Research  at  my  request. 

Having  read  all  of  the  material  provided  in  the  Federal  Register  of 
December  4 emd  7,  1981,  and  in  light  of  my  other  )cnowledge  and 
experience,  I conclude  that  Drs.  Adelberg  2md  Zinder  have  the  correct 
position:  there  is  no  scientific  justification  for  maintaining  amy 

Guidelines  in  force. 

I don't  believe  that  the  social  and  political  considerations  that 
have  been  mentioned  as  justifications  for  maintaining  this  regulatory 
apparatus  eure  worth  worrying  about.  The  news  media  and  the  public 
have  forgotten  about  the  hypothetical  demgers  of  the  new  technology. 

That  fad  was  blown  so  far  out  of  proportion  that  it  destroyed  itself. 

Indeed,  when  no  bad  news  materialized,  the  media  took  the  opposite 

tack  and  have  been  overblowing  the  industrial  potential  of  the  technology. 

I hope  the  Recombin2mt  DNA  Advisory  Committee  will  express  its  confi- 
dence in  tne  scientific  process  and  in  logical  science  policy  and 
follow  the  lead  of  Drs.  Adelberg  amd  Zinder. 


Sincerely, 


David  W.  Kingsbury,  M.D. 
Member,  Division  of  Virology 


DWK/hiiih 
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ROCHE  INSTITUTE  OF  MOLECULAR  BIOLOGY 

Nutley,  New  Jersty  07110 


January  19,  1982 


Dr.  William  Gartland 
Director  of  the  Office  of 
Recombinant  DNA 

Dept,  of  Health  & Human  Services 
National  Institutes  of  Health 
Bethesda,  Md.  20205 

Dear  Dr . Gartland : 

I am  responding  to  your  Invitation  for  comments  on  the  recent 
proposal  for  major  revisions  of  the  "National  Institutes  of  Health  Guidelines 
For  Research  Involving  Recombinant  DNA  Molecules." 

I would  like  to  register  my  support  for  the  recommendation  of  the  NIH 
Recombinant  DNA  Advisory  Committee  (RAC) . This  proposal  is  based  on  careful 
consideration  and  analysis  of  the  scientific  evidence  relevant  to  this 
topic  which  has  been  accumulated  over  the  last  several  years.  These  analyses 
have  been  carefully  documented  in  the  point-by-point  discussions  published 
in  the  report  of  the  Working  Group  on  Revisions  of  the  Guidelines.  In 
contrast,  the  alternative  proposal,  which  appears  in  Item  7 in  the  Federal 
Register  notice  of  December  7,  fails  to  provide  any  substantial  justification 
for  its  recommendations. 

I would  like  to  congratulate  NIH  and  the  RAC  for  their  timely  and 
responsible  action  on  this  matter  which  is  of  great  importance  to  the 
American  public  as  well  as  to  all  of  us  in  the  scientific  community. 


Ai  M.  Skalka,  Ph.D. 
Department  of  Cell  Biology 
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STANFORD  UNIVERSITY 

STANFORD,  CAUFORNIA  94305-2493 


DEPARTMENT  OF  BIOLOGICAL  SQENCES 


January  19,  1982 


Dr.  William  J.  Gartland,  Jr.,  Ph.D. 

Director,  Office  of  Recombinant  DNA  Activities 
Building  31,  Room  4A32 
National  Institutes  of  Health 
Bethesda,  MD  20205 

Dear  Dr.  Gartland: 

I have  examined  and  compared  the  two  current  proposals  for 
revising  current  NIH  Guidelines  (Fed.  Reg.  12/4/81  and  12/7/81). 

The  Gottesman  proposal  represents  a marked  improvement  over 
the  current  Guidelines,  in  liberalizing  containment  levels  and 
reviev  procedures.  But  it  does  not  go  far  enough.  I am  convinced 
that  the  time  is  long  overdue  for  the  Guidelines  to  be  made  entirely 
nonmandatory. 

In  the  absence  of  any  demonstrated  hazard,  I see  no  Justifica- 
tion for  continuing  to  mandate  the  formal  reviev  procedures  stipulated 
by  the  present  Guidelines  on  the  revisions  proposed  by  Dr.  Gottesman. 

I therefore  strongly  support  the  original  RAC  proposal. 


Sincerely  yours. 


David  D.  Perkins 
Professor  of  Biology 


DDP/cml 


(673) 


I 


UNIVERSITY  OF  WASHINGTON 

SEATTLE,  WASHINGTON  98195  ’ 


Program  in  Social  Management  of  Technology 


January  19,  1982 


Hon.  Ray  Thornton 

Chair,  Recombinant  DNA  Advisory  Committee 
ORDA,  Bldg.  31,  Room  4A52 
National  Institutes  of  Health 
Bethesda,  MD  20205 

Dear  Chairman  Thornton: 

I appreciated  the  ability  to  chat  with  you  during  the  AAAS  meetings  earlier 
this  month,  and  as  promised  this  letter  contains  my  comments  on  the  Baltimore 
Campbell  and  Gottesman  proposals  regarding  the  status  and  nature  of  the  r-DNA 
Guidelines  which  will  be  before  the  RAC  at  its  upcoming  meeting. 


At  the  outset  I will  state  my  conclusion:  I oppose  the  Baltimore-Campbell 

proposal  because  it  relies  on  assumptions  which  I do  not  share  ( and  believe 
are  unwise)  and  evidence  which  is  scanty. I favor  continuation  of  the  present 
Guidelines  with  their  capacity  for  evolution;  I would  accept  the  Gottesman 
revisions  as  the  "lesser-of-two-evils"  but  do  not  endorse  them.  Below  I 
have  organized  my  comments  under  four  general  headings:  public  policy  consid 

erations,  risk  considerations,  problems  of  logical  reasoning,  problems  of 
"conflict  of  interest."  My  experience  with  r-DNA  issues  grows  out  of  my  mem- 
bership on  the  University  of  Washington  IBC  for  3 years,  serving  the  U.  S. 
Congress  Office  of  Technology  Assessment  as  a consultant  on  its  applied 
Genetics  Study,  testifying  before  the  special  HEW  panel  which  lead  to  the 
1978  Revised  Guidelines,  and  numerous  appearances  in  public  forums  and  media 
discussions  of  these  issues. 

(1 ) Public  Policy  Considerations 

The  mechanisms  which  have  been  set  up  to  oversee  r-DNA  research  are  a 
novel  experiment.  They  represent  one  of  the  few  examples  in  which  science 
(as  distinct  from  technology  --  although  r-DNA  activities  share  aspects  of 
the  latter  as  well)  has  been  subject  to  explicit  public  scrutiny  and  regu- 
lation. They  have  involved  the  establishment  of  new  institutional  arrange- 
ments, the  IBCs,  with  a potential  for  citizen  participation.  This  was  done 
in  recognition  of  the  extraordinary  power  of  r-DNA  work  to  transform  aspects 
of  our  social  milieu. 
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Even  though  the  IBCs  and  RAC  have  been  largely  controlled  by  r-DNA 
researchers  and  associated  scientists  and  administrators,  there  are  many 
indications  that  their  functioning  has  been  salutory  in  regard  to  assuring 
high  quality  research  which  is  socially  responsible.  They  also  offer  the 
public  (which  has  supported  so  much  of  this  work  with  its  dollars,  bears  the 
risks  and  any  hazards  which  result,  and  will  share  in  the  benefits  which 
materialize)  at  least  some  measure  of  input  into  the  decision-making  process 
and  increased  information  about  the  activities  which  are  being  conducted. 

These  mechanisms  should  be  improved,  not  abandoned  nor  atrophied,  and  member- 
ship rotation  should  be  accomplished  so  as  to  insure  that  individuals  with 
a demonstrated  track  record  of  public  interest  activity  sit  on  the  IBCs  and 
the  RAC  (unfortunately,  the  reverse  has  been  occurring).  How  else  is  public 
confidence  to  be  maintained  in  these  areas?  Certainly,  the  blandishments  of 
self-interested  scientists  who  are  increasingly  jockeying  in  the  commercial 
r-DNA  arena  will  not  serve  to  allay  public  concerns. 

The  call  for  "voluntary  compliance"  has  come  to  evidence  a trade  association 
mentality  compatible  neither  with  the  public's  rightful  expectations  nor  the 
historical  experience  with  self-regulation  of  conmercial  activities  (which 
DNA  surely  is  at  this  time).  The  assumption  behind  Baltimore-Campbell  that 
self-regulation  will  protect  the  common  weal  is  unlikely  to  prove  valid. 

The  irony  is,  of  course,  that  the  overwhelming  majority  of  r-DNA  work  is 
currently  unregulated  at  the  Federal  level,  after  the  successful  campaigns 
by  Drs.  Rowe  and  Campbell,  Singer,  Adel  berg,  and  others  to  greatly  modify 
the  1978  Guidelines.  The  public  in  most  communities  requires  greater  regu- 
lation of  its  barbers  that  its  r-DNA  researchers,  an  absurdity  I agree,  but 
one  not  helped  by  the  current  proposals  before  the  RAC. 

The  claim  that  adherence  to  the  Guidelines  is  costly  and  cumbersome  is  a 
familiar  argument,  always  advanced  by  special  interests  desiring  to  elimi- 
nate public  accountability.  Unfortunately,  there  is  no  indication  in  the 
Federal  Register  supporting  materials  that  the  only  two  studies  of  IBC 
composition  and  performance  ever  conducted  (see  testimony  of  Pfund  to  HEW 
panel.  Sept.  1978;  presentation  by  RAC,  1981)  are  being  considered  in 
evaluating  proposals  to  abolish  the  IBCs.  The  second  of  these  studies,  in 
particular,  indicates  that  the  committees  have  performed  well  in  many  respects, 
not  significantly  hindered  research  progress,  etc.  Unfortunately,  the  prom- 
ised NIH  evaluation  of  IBCs  has  been  postponed  until  after  the  Baltimore- 
Campbell  proposal  is  decided;  this  is  another  example  of  an  Alice-in- 
Wonderland  logic  which  calls  for  "the  verdict  first,  the  evidence  afterward." 
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(2)  Risk  Considerations 


In  general,  risk  considerations  have  been  poorly  understood  in  the 
continuing  r-DNA  policy  discussions,  and  risk  assessment  often  not  appre- 
ciated at  all.  The  materials  produced  by  the  RAC  Working  Group  (46  Fed. 
Register  59385-90)  are  a better  treatment  than  one  has  come  to  expect.  A 
risk  should  be  considered  in  terms  of  three  essential  aspects:  the  prob- 

ability of  its  occurrence,  the  magnitude  or  severity  of  the  hazard  should 
it  occur,  and  the  distributional  nature  of  the  hazard  (who  bears  the  bur- 
den). There  are  four  general  categories  of  risk  relevant  to  r-DNA  work. 

The  first  is  the  unintentional  abuse,  which  because  of  accident  or  general 
sloppiness,  etc.,  results  in  an  epidemic  or  environmental  disaster.  The 
second  is  intentional  misuse,  malfeasance,  which  is  the  application  of  the 
technology  with  malice  and/or  the  training  of  persons  who  may  use  recombinant 
DNA  techniques  in  such  fashion.  Third  are  the  moral  and  ethical  concerns,  such 
as  human  interference  with  natural  rules  of  evolution  or  whether  specific 
experiments  used  to  generate  new  knowledge  are  inherently  immoral  ( in  the 
same  sense  that  some  Nazi  experiments  which  were  evil  did  produce  knowledge 
of  utility).  Finally,  there  are  the  political  concerns,  including  our  reali- 
zation that  access  to  new  knowledge  is  very  skewed  and  that  economic  interests 
play  a disproportionate  role  in  shaping  the  development  of  technological 
phenomenon.  Related  to  this  last  category  are  the  risks  inherent  in  very 
competitive  modes  of  scientific  endeavor  where  struggles  to  be  first  with  a 
new  discovery  (because  of  prestigious  prizes  and  acclaim)  have,  as  we  shall 
see, led  to  the  cutting  of  corners. 

Whereas  risk  may  be  thought  of  as  a generally  objective  measure  of  harm,  the 
notion  of  safety  should  be  understood  as  being  subjective.  Safety  is  the 
level  of  acceptable  risk.  Thus,  safety  depends  on  the  notion  of  acceptability, 
and  presumably  involves  issues  of  knowledge  and  acquiescence  on  the  part  of 
those  subject  to  the  probability  of  harm,  for  instance  in  the  local  communi- 
ties. 

Repeatedly  over  the  past  several  years,  scientists  have  minimized  the  risks 
in  recombinant  DNA  research.  We  should  understand  that  they  are  only  consid- 
ering those  risks  in  the  first  category  above,  the  technocratic  view  of  risks. 
Other  risks  exist  and  need  to  be  considered  by  NIH. 


The  NIH  Risk  Assessment  Program  has  only  been  in  operation  for  2 years. 
Unfortunately,  both  the  Final  Plan  of  the  Risk  Assessment  Program  announced 
by  NIH  near  the  end  of  1979,  and  the  Update  announced  a year  later  in  1980, 
contain  two  main  flaws. 
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1)  The  Final  Plan  ahd  the  Update  state  that  "the  vast  majority  of 
information  relevant  to  recombinant  DNA  risk  analysis  has  already  come  from 
research  not  primarily  designed  to  provide  information  on  risk"  (emphasis 
added).  The  fact  is  that  virtually  none  of  this  research  was  designed  to 
provide  risk  information  at  all .Scientific  experiment  cannot  generally  be 
said  to  prove  a proposition  which  is  not  part  of  the  initial  hypothesis  or, 
more  importantly,  which  does  not  contribute  to  the  research  design.  What- 
ever the  possibilities  of  this  occurring  fortuitously  in  a single  experi- 
ment (and  the  probability  is  small),  the  likelihood  is  increasingly  reduced 
as  the  number  of  experiments  relied  upon  is  multiplied.  The  researchers 
have  not  made  the  necessary  observations,  performed  relevant  alterations  to 
the  experimental  conditions,  collected  pertinent  data,  analyzed  the  results 
from  a risk  perspective,  etc.  In  ti\y  opinion  the  quoted  sentence  does  not 
represent  good  scientific  practice;  to  base  policy  on  such  a procedure 
could  lead  to  significant  negative  consequences  for  the  public. 

2)  The  Final  Plan  and  Update  continue  to  proceed  as  if  the  only  risks 
which  are  presented  by  r-DNA  experimentation  are  scientific/physical/environ- 
mental/health ones.  This  is  technocratic  thinking  in  the  extreme.  Numerous 
commentators,  myself  included,  have  repeatedly  over  the  past  five  years 
raised  concerns  about  non-scientific  risks.  Yet  the  Update  states  "no  risks 
of  recombinant  DNA  research  have  been  identified  that  are  not  inherent  in  the 
microbiological  and  biochemical  methodology  used  in  such  research."  What 

about  risks  of  accidents,  of  human  fallibility,  or  due  to  arrogance  or  careless- 
ness? For  example,  did  the  violation  of  the  Guidelines  at  the  University  of 
California,  San  Diego,  occur  because  personnel  in  Dr.  Kennedy's  lab  cloned  the 
wrong  virus  by  mistake?  What  might  be  the  consequences  of  other  mistakes  in 
the  future?  Or  was  that  California  incident  due  to  sabotage,  as  was  first 
suggested  (Science,  Vol . 209,  pp.  1101-2,  5 Sept.  1980)?  What  are  the  risks 
of  sabotage  (especially  considering  the  often  lax  supervision  of  laboratory 
activities  provided  by  IBCs  and  BSOs)?  Or  perhaps  it  was  an  intentional  event 
(Science,  Vol.  209,  pp.  1494-95,  26  Sept.  1980)?  Indeed,  the  risks  of  inten- 
tional  "misuse"  of  this  new  technology  of  gene  recombination  are  among  the 
most  important  issues  raised  by  the  research,  yet  NIH  refuses  to  acknowledge 
them,  no  less  mount  a program  to  assess  and  hopefully  control  them. 

The  NIH  should  be  considering  a "Non-Scientific  Aspects"  to  its  Risk 
Assessment  Program.  This  should  involve  the  talents  of  social  scientists 
(sociologists,  anthropologists,  psychologists,  public  policy  analysts  working 
on  risk  assessment)  and  humanists  (especially  ethicists).  This  would  require 
research  activities  particularly  designed  to  probe  issues  such  as  those  above. 

None  of  the  official  r-DNA  institutions  have  handled  ethical  and 
cultural  issues  well.  This  attitude  is  reflected  in  the  OTA  Report  on  Applied 
Genetics.  The  report's  ten  page  chapter  on  risk  (a  rather  slender  treatment 
of  the  topic)  contains  only  three  sentences  regarding  ethical  and  moral  concerns 
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"the  perceived  risk  associated  with  genetic  engineering  includes  ethical 
and  moral  hazards  as  well  as  physical  ones.  It  is  important  to  recognize 
that  these  are  part  of  the  general  topic  of  risk.  To  some,  there  is  just 
as  much  risk  to  social  values  and  structure  as  to  human  health  and  the 
environment.  (For  further  discussion,  see  ch.  13)".  (At  p.207).  Chapter  13 
referred  to,  is  nine  pages  long  (in  a report  which  is  331  pages  in  length) 
and  is  entitled  "Genetics  and  Society".  Less  than  one  page  of  this  chapter 
can  be  said  to  be  devoted  to  ethical  issues,  and  at  least  one  third  of  that 
page  is  taken  up  by  a long  quotation  from  one  religious  philosopher  favoring 
genetic  engineering.  The  superficiality  of  this  treatment,  and  its  imbalance, 
are  outrageous  (there  are  numerous  theologians  urging  caution  , as  well  as 
ethical  views  which  are  not  religiously  based).  But,  as  the  report  so  can- 
didly notes,  "the  present  Guidelines  are  a comprehensive,  flexible,  and  non- 
burdensome  way  of  dealing  with  the  physical  risks  associated  with  r-DNA  while 
permitting  the  work  to  go  forward.  That  is  all  they  were  ever  intended  to 
do."  (p.  217)  The  Guidelines  "do  not  address  the  admittedly  uncertain, 
long-term  cultural  risks,"  (p.  .217).  Ethical  risks  and  concerns  relevant  to 
recombinant  techniques,  have  to  do  with  the  possibilities  of  intentional 
misuse;  the  inviolability  of  evolutionary  boundaries;  maldistributions  of 
access  to  information  and  power;  and  the  very  nature  of  how  risks  are  eval- 
uated. These  issues  must  be  resolved  before  regulatory  controls  are  abandoned. 

In  sum,  I cannot  agree  with  the  conclusion  offered  by  Drs.  Baltimore 
and  Campbell  in  support  of  their  proposal  that  "since  1976,  neither  experi- 
mental evidence  nor  solid  theoretical  arguments  have  been  advanced  to  support 
the  position  that  recombinant  DMA  research  poses  any  danger  to  human  health 
or  to  the  integrity  of  the  natural  environment"  and  that  the  hazards  "appear 
to  be  non-existant. " (46  Fed.  Register  59382). 

The  fact  that  there  have  been  so  few  known  incidents  is  quite  likely 
because  of  the  Guideline's  cautionary  influences.  Elimination  of  the  Guideline 
procedures  is  thus  logically  likely  to  increase  the  probability  that  risks  will 
turn  into  active  hazards. 

(3)  Problems  of  Logical  Reasoning 

Proponents  of  r-DNA  research  have  unfortunately  often  used  fallacious 
logical  arguments  to  support  their  positions  on  public  policy  issues.  For 
example,  there  is  the  false  syllogism  that  the  combination  of  genetic  materials 
from  two  species  each  of  which  is  considered  to  be  relatively  harmless  must 
itself  be  harmless.  Certainly  there  are  examples  in  other  natural  sciences 
(if  not  biology  itself)  in  which  synergistic  effects  or  unexpected  products 
have  occurred.  Since  the  host  will  occupy  a different  ecological  niche  from  the 
donor,  the  expression  of  the  foreign  DNA  in  that  environment  may  be  harmful  by 
itself.  The  specific  argument  that  the  proH^uct  of  introducing  toxic  genes  into 
a host  cannot  be  more  pathogenic  than  the  donor  itself  falls  within  this  general 
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category  and  is  essentially  unsupported  by  any  body  of  experimental  work; 
it  is  merely  a nice  mental  construct. 

Related  to  this  logical  problem  is  the  inherent  contradiction  between  the 
discussion  of  "natural  exchange  mechanisms"  and  evolutionary  fitness 
(40  Fed.  Register  59387,  59388-89)  set  forth  by  the  RAC  Working  Group. 
Engineered  genetic  exchanges  between  species  which  do  not  do  so  in  nature 
(say  sea  urchins  and  £.  col i ) can  not  be  claimed  to  be  harmless  because  nature 
must  have  weeded  out  such  "monstrocities. " There  is  no  evidence  at  all  that 
such  matings  occurred  in  the  past  and  failed  as  "unfit".  The  concern  over 
evolutionary  implications  logically  means  that  only  recombinations  which 
have  occurred  in  nature  should  be  permitted  in  the  laboratory  or  industrial 
establishment  (perhaps  to  increase  the  volume  of  specimens,  etc.).  Contrary 
behavior  must  necessarily  rest  on  an  assumption  that  the  evolutionary  con- 
cern is  false  or  trivial. 

(4)  Problems  of  "Conflict  of  Interest" 


In  the  Working  Group's  summary  of  arguments  it  is  stated  that  "most 
scientists  now  conclude,  after  almost  a decade  of  experience,  deliberate 
risk  assessment  experimentation,  and  theorizing,  that  the  potential  risks 
of  recombinant  DNA  research  have  not  materialized  and  most  probably  will  not." 
(46  Fed.  Register  59391 ).  This  statement  is  literally  true  --  most  scientists 
do  hold  such  a belief.  I have  attempted  above  to  show  why,  however,  I think 
the  belief  is  ill-founded.  We  should  be  aware  that  most  scientists  have 
sociological  and  psychological  reasons  for  so  believing;  for  many  this  is 
merely  a generalized  "conflict  of  interest"  reflecting  their  socialization 
into  their  profession  and  that  profession's  historical  mores,  but  for  others 
there  is  the  more  traditional  basis  (pecuniary,  status  and  esteem)  operating 
as  a conflict. 

Public  interest  in  the  accelerated  commercialization  of  r-DNA  work  is  very 
high.  TV  documentaries,  AAAS  sessions,  etc.  all  indicate  this.  The  norms 
and  protocols  of  university  coimunities  are  being  severely  stressed  by  the 
conflicting  roles  of  the  PI  as  benevolent  scientist  and  as  a principal  in  a 
cortitiercial  firm.  The  secrecy  and  competition  thus  engendered  will  also  in- 
crease the  probability  of  unexpected  consequences  and  hazards  materializing. 

At  this  time,  abolishing  the  Guidelines  and  the  units  of  local  oversight 
would  be  sending  exactly  the  wrong  signals  to  the  major  actors  and  the  general 
public.  Until  such  time  as  commercial  r-DNA  work  is  regulated  (and  I believe 
it  presents  far  greater  risks  and  concerns  than  laboratory  work),  the  current 
Guidelines  at  least  provide  some  mechanisms  for  accountability  over  the 
academic-cortmercial  intermix. 
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Finally,  we  have  many  examples  of  scientists  intentionally  using  (or  misusing) 
their  knowledge  for  personal  or  political  endsT  This  will  undoubtedly 
happen  in  regard  to  r-DNA  work.  The  Guidelines  could  (if  NIH  chooses  to  do 
so)  provide  a way  to  begin  to  deal  with  this  issue,  one  which  I consider 
serious  and  too  long  ignored.  It's  not  that  I expect  legions  of  biological 
terrorists  to  spring  up,  but  just  as  some  ministers  are  sinners,  so  some 
scientists  are  non-al truistic. 

I therefore  urge  the  RAC  to  reject  the  Baltimore-Campbell  proposal  and  any 
of  its  derivatives.  Thank  you  for  your  attention  to  my  views. 


cc:  Hon.  Douglas  Walgren,  Chair,  Subcommittee  on  Science,  Research,  and 

Technology,  House  Committee  on  Science  and  Technology 

Hon.  Albert  Gore,  Chair,  House  Subcommittee  on  Investigations  and 
Oversight 

Hon.  Edward  Kennedy,  U.  S.  Senate 
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Wlllian  Gartland,  Ph.D. 

Diractor 

Office  of  Recombinant  DNA  Activities 
National  Institutes  of  Health 
Building  31;  4A52 
Bethesda,  MD  20205 

Dear  Dr.  Gartland: 

1 am  writing  to  register  my  absolute  disagreement  with  all 
three  proposals  (Baltimore-Campbell,  RAC,  and  Gottesman)  currently 
being  considered  for  revising  the  guidelines  regulating  recombinant 
DNA  research.  The  changes  are  hasty  amd  are  unwarranted  given  the 
state-of-the-art  dn  risk  assessment  in  this  area.  In  particular 
the  proposals  allow  almost  any  host-vestor  system  to  be  used, 
including  wild-type  E.  coli.  This  is  made  to  order  for  un- 
intentional dissemination  in  the  environment  of  organisms 
carrying  recombinant  DNA  molecules.  I simply  cannot  understand 
how  any  responsible  proposal  for  revision  could  allow  this  at 
this  time. 

Like  many  others  I support  continued,  measured,  responsible 
revision  and  perhaps  simplification  of  the  guidelines.  The 
current  proposals  do  not  fall  into  this  category  and  are  an 
absurdity. 


Chief,  Environmental  Health  Section 


DO/sef 
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MEMORANDUM 


DEPARTMENT  OF  HEALTH  AND  HUMAN  SERVICES 
PUBUC  HEALTH  SERVICE 


NATIONAL  miTTTUTU  OT  HEALTH 


TO 


FROM 


iDlrecCor,  Office  of  Recombinant  DNA  Activities 
National  Institutes  of  Health 
Building  31,  Room  AA52 
Bethesda,  MD  20205 

Thru:  Director,  NIDR/  Chief, 

:Bruce  M.  Chassy,  LMI/N^^^  Q 


DATE:  January  20,  1982 


SUBJECT:  Proposed  revisions  of  NIH  guidelines  for  research  Involving  recombinant  DNA. 


A careful  review  of  the  proposals  described  In  the  December  4th  and  December  7th 
Federal  Registers  has  resulted  In  a distinct  preference  for  the  proposal  described 
In  the  Dec.  4 Register.  The  major  advantages  seem  to  be: 

1.  The  voluntary  nature  of  the  new  guidelines.  The  past  few  years  have 
demonstrated  the  research  communities'  awareness  of  potential  biohazards 
and  willingness  to  adhere  to  guidelines.  Notice  Is  taken  of  the  virtual 
unenforceablllty  of  mandatory  guidelines;  guidelines,  to  be  effective,  rely 
on  ethical  compliance,  whether  voluntary  or  mandatory. 

2.  The  downgrading  of  certain  experiments  from  P.  and  P.  to  P^  containment 
levels  seems  justified  by  the  vast  experience  gained  with  recombinant  DNA 
since  the  original  guidelines  were  developed. 

3.  The  principle  of  prior  review  should  be  abandoned.  It  Is  needlessly 
expensive  and  time-consuming  given  a properly  designed  set  of  guidelines. 

4.  Both  prior  review  and  the  mandatory  nature  of  the  guidelines  have 
required  NIH  to  act  as  a Regulatory  body.  The  Institute  has  responded 
very  well  and  has  established  a clear  course  and  policy  that  makes  It 
unneccessary  to  require  further  direct  control  by  NIH. 


[683] 


CITY  OF  CAMBRIDGE 


DEPARTMENT  OF  HEALTH.  HOSPITAL  AND  WELFARE 

1493  CAMBRIDGE  STREET  CAMBRIDGE.  MASSACHUSETTS  02139 
Telephone  354-2020 


January  21,  1982 


Director,  ORDA 
Building  31,  Room  4A52 
National  Institutes  of  Health 
Bethesda,  MD  20205 


Re:  Proposed  changes  in  Guidelines 

Federal  Register  of  12/4/81 

Dear  Sirs: 

The  Cambridge  Biohazards  Committee  was  established  by 
local  city  ordinance  in  1976-77,  and  has  since  that  time 
reviewed  recombinant  DNA  use  in  Cambridge,  Massachusetts. 
Within  the  last  two  years  we  have  reviewed  in  detail  every 
change  in  the  NIH  Guidelines,  reviewed  in  detail  (and  helped 
to  revise)  the  local  ordinance  governing  recombinant  DNA  use 
in  this  city,  listened  to  extensive  testimony  from  experts  on 
large  scale  and  small  scale  recombinant  DNA  use,  inspected 
local  laboratories  using  recombinant  DNA,  conducted  a public 
hearing  on  recombinant  DNA  use,  and  testified  before  our  city 
councillors  on  this  issue.  We  have  also  had  many  extensive 
and  detailed  discussions  with  the  Biological  Safety  officers 
of  Harvard  and  MIT.  Since  we  are  local  citizens  not  person- 
ally involved  in  recombinant  DNA  research,  we  think  our 
coiiunents  on  the  recently  proposed  Guidelines  can  provide  an 
unusual  and  useful  perspective  to  the  Federal  Government  as 
it  considers  these  proposed  revisions.  Each  of  us  has  long 
experience  in  local  civic  affairs. 

We  recognize  the  need  to  simplify  the  Guidelines,  par- 
ticularly the  specification  of  containment  levels.  We  do 
not,  however,  think  it  is  wise  or  necessary  to  abolish  In- 
stitutional Biosafety  Committees.  We  believe  such  committees 
provide  a useful  restraint  on  careless  or  overconfident 
researchers  and  an  essential  reassurance  to  local  communities. 
The  selection  of  appropriate  containment  levels  for  certain 
uses  of  recombinant  DNA  will  remain  complex,  even  with  simpli- 
fied Guidelines.  Complex  decisions  are  often  improved  by 
consultation  with  other  thoughtful  people.  Secondly,  whenever 
individuals  use  potential  pathogens,  or  other  potentially 
harmful  materials  for  personal  gain  or  financial  reward,  a 
conflict  of  interest  can  arise.  In  this  situation,  it  is 
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inadequate  for  the  institution  to  leave  responsibility  for 
safety  regulations  entirely  in  the  hands  of  individuals  in- 
volved in  the  work.  The  potential  conflict  of  interest  is 
unreasonable,  and  is  inunediately  obvious  to  the  surrounding 
community  even  when  it  is  not  obvious  to  the  institution  or 
the  individuals.  For  these  reasons,  we  think  Institutional 
Biosafety  Committees  should  remain  mandatory.  For  the  same 
reasons,  we  support  the  continued  requirement  that  such  com- 
mittees include  at  least  two  members  who  "represent  the 
interests  of  the  surrounding  community,"  Such  members  give 
local  communities  a "window"  through  which  to  assess  an  in- 
dustry's impact  on  local  health  and  environment  in  a reasoned 
manner,  and  simply  by  their  presence  can  provide  a healthy 
balance  to  the  deliberations  of  a safety  committee. 

We  realize  that  in  many  institutions  Biosafety  Committees 
have  had  little  work  and  will  have  even  less  if  the  Guidelines 
are  further  simplified.  We  believe,  however,  that  IBC  review 
is  essential  for  recombinant  DNA  use  involving  disease-causing 
agents  or  the  generation  of  toxins  or  pharmacological ly-active 
substances.  IBC's  without  such  issues  to  review  could  either 
not  meet,  or  could  profitably  direct  their  attention  to  the 
other  potential  biological  hazards  of  their  institution 
(radioactivity,  toxic  chemicals,  etc.). 

The  other  changes  proposed  in  the  December  4 Federal 
Register  essentially  abolish  the  present  regulatory  structure. 
Although  the  periodic  revisions  of  the  Guidelines  have  been 
moving  slowly  in  this  direction,  we  think  such  a marked  accel- 
eration of  this  trend  is  unreasonable.  The  well-intentioned 
mistakes  of  the  general  scientific  and  technical  community  on 
other  issues  have  left  many  people  in  Cambridge  (and  perhaps 
elsewhere)  cynical  about  scientists'  abilities  to  extrapolate 
very  far  beyond  their  immediate  past  experience,  particularly 
if  the  scientists'  own  self-interest  is  involved.  For  example, 
it  seems  unreasonable  to  us  to  have  only  an  admonition  against 
deliberate  release  into  the  environment  of  organisms  containing 
recombinant  genes  for  antibiotic  resistance  and  harmful  toxins. 
It  also  seems  unreasonable  to  abolish  the  Guidelines  for  bio- 
logical containment  and  at  the  same  time  make  the  Guidelines 
for  physical  containment  mere  recommendations.  Finally,  we 
think  that  elimination  of  the  voluntary  compliance  program  will 
leave  institutions  that  use  recombinant  DNA  without  NIH  funding 
in  a peculiar  position. 

Our  own  perception  is  that  the  measured  evolution  of  the 
Guidelines  has  been  a model  of  the  way  new  technologies  can  be 
introduced  into  densely  populated  areas  with  maximum  safety 
and  public  reassurance.  To  abandon  this  process  now  would  be 
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a major  error.  We  recognize  that  a continuation  of  the 
Guidelines  is  expensive.  Abolition  of  the  Guidelines  (i.e., 
the  December  4 RAC  proposal)  may,  however,  in  the  long  run  be 
even  more  expensive,  by  inviting  multiple  conflicting  state 
and  local  regulations,  or  by  inviting  a backlash  of  mistrust 
and  revulsion  if  public  health  hazards  are  eventually  associated 
with  the  use  of  recombinant  DNA  in  the  future. 


Sincerely  yours. 


Cambridge  Biohazards  Committee 


Robert  M.  Neer,  M.D.,  Chairman 
Melvin  Chalfen,  M.D.,  Commissioner 


of  Health 
Oliver  E.  Farnum 
Elsa  Stern 
Zelia  Kelleher 


bkm 
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UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 
SCIENCE  AND  EDUCATION  ADMINISTRATION 


AGRICULTURAL  RESEARCH 
NATIONAL  PROGRAM  STAFF 
BILTSVILLS,  MARYLAND  30 70S 


Janusry  21,  1962 


SUBJTCT:  Proposed  Revisicns  of  NIH  Guidelines  for  Research 

InvolTlng  Recoabinant  DMA  Molecules 

TO:  Vllliaa  J.  Gartland,  Director 

Office  of  RecoMbinant  DNA  Activities 
National  Institutes  of  Health 
Rooa  AA52,  Building  31 
Bethesda,  Maryland  20205 


The  tiR>  proposals  for  a aajor  revision  of  the  NIH  Guidelines  for  Research 
Involving  Reooabinant  DNA  Molecules,  published  in  the  Federal  Register. 
Deceaber  A,  1981,  and  Deceaber  7,  1981,  have  been  reviewed.  Based  on 
current  scientific  evidence,  I recoaaend  acceptance  of  the  revision 
proposed  by  the  Recoabinant  DNA  Advisory  Coamittee. 


THOMAS  J.  MWT 
Deputy  Administrator 
National  Prograa  Staff 
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MEDICAL  CENTER 
Department  of  Molecular  Genetics 


Telephone:  (617)  356-2292 


and  Microbiology 
55  Lake  Avenue  North 


January  22,  1982 


William  J.  Gartland,  Jr.,  Ph.D. 

Director,  Office  of  Recombinant  DMA  Activities 
Department  of  Health  & Human  Services 
National  Institutes  of  Health 
Bethesda,  Maryland  20205 

Dear  Dr.  Gartland: 

I am  writing  to  support  the  proposal  of  the  recombinant  DNA  advisory 
committee  to  modify  the  NIH  guidelines  so  they  would  become  a voluntary 
code  of  standard  practice.  I strongly  urge  that  this  proposal  be  adopted 
rather  than  the  alternative  proposal  which  appears  as  Item  7 In  the 
Federal  Register  Notice  of  December  7,  1981.  In  1974,  a group  of 
scientists  set  a precedent  by  asking  that  the  consequences  of  a proposed 
experimental  procedure  be  evaluated  before  experiments  were  conducted. 

The  evaluation  of  these  procedures  has  perhaps  been  more  acrimonious  thati 
we  might  have  hoped,  but  the  process  of  evaluation  has  been  an  open  one 
and  has  Involved  the  collaboration  of  public,  scientific  and  legislative 
bodies.  Let  us  now  set  a new  precedent.  Now  that  we  are  convinced  that 
the  experiments  present  no  legitimate  danger  to  the  public  or  to 
ourselves,  let  us  dismantle  a regulatory  apparatus  which  Is  no  longer 
necessary. 


Sincerely  yours 


Lydia  Vllla-Komaroff,  Ph.D 
Assistant  Professor 
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STANFORD  UNIVERSITY  MEDICAL  CENTER 

STANFORD,  CALIFORNIA  94305 


DEPARTMENT  OF  BIOCHEMISTRY 
Stanfou)  Univehsitv  Schooi.  of  Medicine 


Area  Code  415 
497-6161 


January  22,  1982 


Dr.  William  J.  Gartland 
Department  of  Health  and  Huoian  Services 
National  Institutes  of  Health 
Bethesda , HD  20205 

Dear  Dr.  Gartland, 

I am  writing  in  support  of  the  RAC  proposal  to  revise  the  NIH  Guidelines 
for  Recombinant  DNA  Research  as  set  forth  in  the  Federal  Register  of  December 
4,  1981. 

I believe  that  the  Guidelines  for  Recombinant  DNA  research  are  now 
dispensible.  Based  on  the  substantial  amount  of  experience  and 

ezperiaientation  with  the  recombinant  DNA  methodology  during  the  last  six 
years,  there  is  widespread  agreement  that  the  risks  that  were  once  thought  to 
be  so  plausible  are  actually  remote  or  possibly  nonexistent.  If  that 
Judgement  is  indeed  correct,  and  I know  of  no  evidence  to  indicate  otherwise, 
then  it  seems  wasteful  of  effort  and  money,  even  counter-productive,  to 
maintain  the  elaborate  procedures  and  organizations  that  were  setup  to  guard 
against  the  hypothetical  threats.  It  has  been  my  long-held  view  that  the  most 
beneficial  feature  of  the  Guidelines  was  their  educational  role;  they 
highlighted  the  kind  of  concerns  that  were  voiced  and  provided  recommendations 
for  workers  in  the  field  as  to  how  safety  considerations  should  be 
incorporated  into  their  experimental  designs  and  procedures.  For  that  puirpose 
referring  to  the  revised  Guidelines  as  a Guide  (or  Code)  for  Good  Practice 
seems  appropriate. 

There  is  one  minor  point  in  the  wording  of  the  RAC  proposal  with  which  I 
differ.  Eaiphasizing  that  the  new  recommendations  are  'voluntary'  places  an 
unintended  and  unnecessary  psychological  focus  on  the  change.  I suspect  that 
if  the  voluntary  nature  of  the  recommendations  is  emphasized,  many  will  take 
that  as  an  invitation  to  ignore  them  completely;  after  all  who  cares.  But  if 
the  revised  version  makes  strong  recoanendations  and  accompanying 
justifications  for  how  such  experiments  should  be  carried  out,  there  is  a 
stronger  llklihood  that  people  would  accept  the  recommendations  as  being 
reasonable.  I prefer  the  approach  the  CDC  uses,  namely,  to  advise  scientists 
of  the  concerns  about  certain  organisms  and  make  recommendations  for  how  to 
work  with  various  types  of  microbial  pathogens  and  viruses.  Voluntarism,  while 
i^ilicit,  is  deeoiphasized  in  favor  of  urging  cooipliance. 

I am  strongly  in  favor  of  maintaining  RAC  but  not  necessarily  ORDA  except 
in  so  far  as  it  serves  a small  staff  function  for  RAC.  RAC  could  well  serve 
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as  an  'antenna'  and  'intelligence'  group  in  that  their  role  would  be  to 
monitor  progress  and  developments  of  recombinant  DNA  technology  being  alert  to 
any  developments  that  could  bear  on  the  issue  of  safety.  RAC  could  be  the 
trigger  to  initiate  an  appropriate  response  to  any  perceived  or  actual  risk. 
I think  that  if  RAC  were  constituted  to  provide  such  a 'watchguard'  function 
and  was  responsible  for  responding  to  unanticipated  developments,  there  might 
be  less  concern  on  the  part  of  the  public  by  what  will  be  perceived  as  a 
drastic  change  in  the  regulations  of  this  research. 


PB/hk 


Sincerely, 
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UNIVERSITY  OF  CALIFORNIA.  LOS  ANGELES 


UCLA 


•IMCLII  • 0«VM  • IBVINt  • LOBANCILCS  • BIVIMIOI  • IAN  OI ECU  • >AS  rBAHCltCU 


SANTA  BARIAIIA  • SANTA  CRUZ 


DEFARTMENT  OF  PATHOLOGY 
I'CLA  SCHOOL  or  HEOtCINE 
CENTER  FOR  THE  HEALTH  SOENCES 
LOS  ANGELES.  CAUFORNIA  R00S4 


January  25,  1982 


Wllliaa  J.  Carcland,  Jr.,  Ph.D. 

DlracCor,  Offlca  of  Racoablnanc 
DNA  Acclvltlaa 
Building  31,  Ra  4A52 
National  InatlCutaa  of  HaalCh 
Batheada,  Maryland  20205 

Daar  Dr.  Carcland: 

I am  acrongly  In  favor  of  cha  propoaad  ravlalon  of  cha  NIH  Culdallnaa 
for  Raaaarch  Involving  Racoablnanc  DNA  Molaculaa  racnawindad  by  Cha 
Racoablnanc  DNA  Advlaory  CoaalCCaa  and  publlahad  In  Cha  Fadaral  RaglaCar, 
Dacaabar  4,  1981.  In  ay  opinion,  cha  vaac  aajorlcy  of  Cha  axparlaanCa 
Involving  racood>lnanc  DNA  hava  baan  ahovn  Co  ba  aafa.  In  addition,  I 
ballava  chat  RK>ac  InaclCuClona  hava  ahovn  Chat  Chay  are  abla  to  aonlCor 
laboracorlaa  and  Crain  laboratory  workara  Co  aalncaln  raaaonabla  bio- 
logical aafaty.  For  Chaaa  raaaona,  I ballava  chat  It  would  now  ba 
approprlaca  Co  naka  Cha  Culdallnaa  a voluntary  coda  of  atandard  pracClca. 

Slncaraly  youra, 

David  D.  PorCar,  M.D. 

Profaaaor  of  Pathology 

Chairman,  InatlCuClonal  Bloaafacy  Comailccaa 
DDP:  ahh 
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Hagedorn  Research  Laboratory 

Niels  Steensensvej  6 • DK-2820  Gentofte,  Denmark  • Tel.  (1)  68  08  60 


Janxxary  25,  1982 


Director 

Office  of  Reoanbinant  DNA  activities 

National  Institutes  of  Health 

Building  31/  Rdcti  4A52 

Bethesda 

Maryland  20205 

U.S.A. 


Subject;  Proposed  Revision  of  NIH  Guidelines  for  Research  Involving 
Reconbinant  DNA  Molecules 


Ihe  revisions  suggested  by  the  Reocribinant  ENA  Advisory  Ccranittee  (RAC) 
vrith  respect  to  siitplifying  the  oontainment  levels  ^jpear  sound  and 
advisable.  We  also  agree  that  the  Guidelines  are  most  suitable  as  a 
standard  for  proper  laboratory  vrork. 

It  wsuld/  however/  not  be  sensible  to  abandon  the  practice  of  having 
an  Institutional  Biosafety  Catmittee  (IBC)  or  an  Institutional  Review 
Board  (IRB)  made  mandatory.  Althou^  Recombinant  ENA  research  in  the 
US  is  well  advance  it  still  has  a lower  volrrae  in  Europe.  The  respon- 
sibilil^  of  the  scientists  to  ke^  the  public  infonoed  and  the  sharing 
of  responsibility  for  their  activities  would  be  best  served  by  enforc- 
ing institutions  to  register  planned  eaqaeriments  with  the  IRB/IBC. 

It  is  likely  that  slirply  a revision  of  the  guidelines  will  not  alter 
the  public  opinion  about  Recombinant  ENA  activities.  We  believe  that 
this  aspect  has  not  been  properly  dealt  with  in  the  revised  guidelines/ 
especially  from  the  point  of  view  that  the  NIH  decision  will  certainly 
be  guiding  decisions  in  countries  j\ast  noW/  perhaps  less  critically/ 
entering  this  field  of  research. 

It  IS  our  intention  to  report  planned  Recombinant  ENA  experiments  to 
the  IRB  of  the  foundation  Nordisk  Insul  ini  aboratorium. 
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University  of  Rochester 

Rochester,  New  York  1-4627 


Vtct  PIMIOCNT 
Pot  CaMPU}  APPAIX3 


26  Janxiary  1982 


Dr.  Willian  J.  Gartland 

Director,  Office  of  Heoarbinant  I3NA  Activities 
Building  31,  Boon  4A52 
National  Institutes  of  He^dth 
Bethesda,  f^uryland  20205 

Dear  Dr.  Gartland; 

'Hie  University  of  Rochester  supports  the  proposed  revisions  to 
the  "NIH  Guidelines  for  Research  Involving  Reocrtiinant  DNA  Molecules" 
(the  "Guidelines")  proposed  by  the  Reocrfcinant  DNA  Advisory  Comittee 
(RAC)  ^^s  published  in  the  Federal  Register,  4 Deoerter  1981,  page  59368 
et  seq. 

It  has  long  been  our  philosophy  that  institutions  suoh  as 
universities  should  ta)ce  all  reasonable  precautions  in  laboratory 
practices  to  protect  the  heedth  and  safety  of  the  oorrnmity  as  well  as 
laboratory  personnel.  Suoh  precautions  should  be  taken  not  only  with 
reocrtinant  ENA  procedures  but  adso  with  procedures  involving  such 
matters  as  toxic  agents,  radiation  and  radioactive  substances, 
pathogenic  microorgeuiisms  and  more  familiar  dangers  such  as  electric 
shock,  and  fire.  Self-regulation  rather  than  rtandatory  federad 

regulations  can  and  should  be  used  to  acoonplish  these  ends. 

One  of  the  primary  reasons  for  the  development  of  the  federad 
"Guidelines"  was  to  prevmt  the  unintentional  construction  of  highly 
pathogenic  and  contagious  microorganisms  which  oould  produce 

uncontrollable  epidemics.  The  experierx^e  of  mxnerous  laboratory 
directors  and  scientists  performing  reocrtjinant  DNA  reseauxdi  suggests 
that  such  presumed  danger  does  not  exist.  In  fact,  with  the  approved 
vectors  used  in  recombinant  DNA  procedures,  the  pathogenicity  of 
aurtificially  constructed  microorganisms  hais  proven  to  be  far  less  than 
that  of  the  naturadly  occurring  host. 

While  we  are  in  oorplete  agreement  that  control  of  biological 
systems  involving  reocmbinant  DNA  should  be  at  a level  consistent  with 
the  appradsed  risk,  we  do  not  believe  that  the  ^ facto  regulation  of 
reoonbinant  DNA  reseaurch,  ais  represented  hy  the  current  "Guidelines"  or 
by  the  Gotteanan  Proposal  (FR  12/7/81)  is  necessary  to  achieve  adequate 
control.  vie  believe  that  guidelines  aue  highly  desirable  if  they 
contain  recommendations  based  on  the  best  understanding  at  the  time  of 
issue  of  the  mechanisms  for  attaining  control.  Tb  this  end  the  RAC  has 
already  pirovided  valuable  service  and  is  undoubtedly  the  proper  body  for 
ongoing  review  and  modification  of  any  "Guidelines."  Similarly,  the 
"Laboratory  Safety  Monograph"  has  proved  imensely  valuable  in  providing 
investigators  guidance  in  safe  handling  of  hazardous  naterials, 
including  many  kinds  that  bear  no  relation  to  recombinant  DNA. 
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Dr.  William  J.  Gartland 
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We  recognize  that  there  are  undoubtedly  investigators  will 
feel  that  confonnity  to  non-mandatory  "Guidelines”  could  be  a burden. 
Even  now,  except  in  States  and  localities  vdiich  have  e^^licit 
recorbinant  DNA  legislation,  the  private  sector  is  not  subject  to  the 
"Guidelines"  unless  federal  s\5:)port  is  received.  Our  own  e^qjerienoe  has 
been  that  investigators  tend  to  be  over-conservative  in  performing  such 
research,  using  P2  containment  vbere  PI  is  allowed,  for  exaitple.  In 
peurt,  this  has  reflected  a desire  for  the  technical  control  that  better 
containment  represents  more  than  concern  about  the  possible  hazards. 

It  appears  to  us,  however,  that  such  "nonconformists"  are  in 
an  extreme  minority  and  that  peer  and  other  pressures  will  limit  their 
propensity  to  follow  less-than-adequate  procedures.  We  already  see 
evidence  of  this  in  relation  to  use  of  unregulated  hazardous  materials 
such  as  si^jertoxics  and  carcinogens  vhere  investigators  following  less 
than  the  norm  for  good  laboratory  practice  are  gently  reminded  by  their 
colleagues  of  the  need  for  inproved  management. 

Hie  "Guidelines"  have  also  served  a valuable  function  in 
establishing  the  concept  of  an  Institutional  Biosafety  Conmittee  (IBC) , 
and  it  seems  most  liJcely  that  institutions  will  enlarge  on  the  role  of 
the  IBC  to  include  oversight  of  research  with  pathogens  vdiere 
reconfcinant  DNA  is  not  a factor.  CXu:  own  IBC  alreac^  has  undertaken 
this  to  a limited  extent. 

In  sum,  we  believe  that  non-mandatory  "Guidelines"  are  hi^ily 
desirable  eis  being  a focal  point  for  knowledge  on  the  safe  handling  of 
reocnbinant  DNA  molecules,  their  hosts  and  vectors.  We  do  not  believe 
that  mandatory  "Guidelines"  significantly  iirprove  conformity  to  safe 
practices.  Vfe  believe  that  investigators  will  comply  voluntarily  with 
the  intent  and  content  of  non-mandatory  "Guidelines"  for  the  protection 
of  themselves,  their  research,  and  the  oonnunity. 


DKH:mgk 
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The  Uniuersify  of  Michigan 

Medical  School 
Ann  Arbor,  Michigan  48109 


Department  of  Microbiologv  and  Immunology 
6643  Medical  ScierKe  Building  II 
Telephorte  (313)  763-3531 


January  26,  1982. 


Dr.  William  J.  Gartland,  Jr. 

Director,  Office  of  Recombinant  DNA  Activities 
Building  31 1 Room  4A52 
National  Institutes  of  Health 
Bethesda,  Maryland  20205 

Dear  Dr.  Gartland: 

This  letter  is  to  comment  on  the  two  proposals  for  revision  of  the  NIH 
Guidelines  for  Research  Involving  Recombinant  DNA  Molecules,  referenced  and 
summarized  in  your  letter  of  December  18,  1981. 

I have  worked  extensively,  partly  supported  by  a NIH  contract,  on 
problems  of  transfer  of  recombinant  DNA  molecules  in  coli-plasmld 
host-vector  systems  (partly  summarized  in  ref.  1)  and  have  discussed  the 
potential  hazards  of  such  systems  to  the  general  population  (2,3)  • Much  the 
same  reasoning  I used  there  can  also  be  applied  to  most  other  host-vector 
systems.  For  these  reasons  I concluded  then  - and  would  like  to  reaffirm 
now  - that  the  early  serious  fears  expressed  by  some  concerning  the  hazards  of 
experimentation  with  recombinant  DNA  were  contradicted  by  the  then  known  facts 
and  concepts  of  microbial  ecology  and  pathogenicity.  They  were  therefore 
inappropriate  from  the  outset  as  a basis  for  restricting  this  research.  As  is 
now  well  known,  additional  research,  including  my  own,  has  consistently 
confirmed  this  viewpoint.  I therefore  can  support  the  general  Intent  of  the 
current  proposals  to  remove  the  bureaucratic  burden  of  mandatory  guidelines 
from  all  those  research  projects  which  must  now  submit  to  it  simply  because 
they  happen  to  employ  this  technique. 

I feel  compelled  to  point  out,  however,  that  the  above  reasoning  and 
research  concerning  the  safety  of  recombinant  DNA  technology  was  based  on  the 
assumption  that  the  hosts  employed  were  of  a kind  which  were  unlikely  to 
colonize  man  or  the  environment  and  that  the  vectors  could  not  reasonably  be 
expected  to  transfer  to  indigenous  host  microorganisms  or  host  cells.  As 
implied  by  Dr.  Susan  Gottesman's  proposal,  these  statements  certainly  define 
the  boundaries  within  which  we  can  make  informed  Judgements  of  safety.  Beyond 
that,  I know  of  no  argument  to  allay  the  fears  of  those  who  may  consider  it 
dangerous  to  introduce  genes  that  promote  pathogenicity  (especially  those 
coding  for  toxins)  into  microorganisms  which  can  colonize  man  or  his 
environment  or  to  introduce  genes  that  may  enhance  pathogenicity  (e.g.  by 
specifying  adhesins  or  metabolic  traits  such  as  iron  chelation)  into  known 
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pathogens.  The  results  would  be  unpredictable.  Nevertheless,  someone  like 
myself  who  Is  Interested  in  microbial  pathogenicity,  must  recognize  this  type 
of  experimentation  as  a most  powerful  tool  to  study  the  mechanisms  by  which 
microorganisms  produce  disease  and  by  which  such  diseases  can  be  prevented  or 
cured.  In  fact,  I strongly  suspect  that  many  of  today's  problems  in 
infections  may  not  be  solved  without  this  type  of  experimentation.  Just  as 
many  others  require  (well  supervised)  experiments  in  human  volunteers.  For 
this  reason,  such  experiments  certainly  should  not  be  prohibited.  On  the 
other  hand,  the  not  unlikely  consequence  of  enhanced  pathogenicity  for  the 
resultant  recombinants  calls  for  certain  safeguards. 

I am  therefore  attracted  to  the  Intent  of  Dr.  Gottesman's  proposal  of 
retaining  a minimum  of  outside  review  and  control  of  the  type  of  experiments 
outlined  in  the  preceding  paragraph.  I do  not  agree  with  all  the  concerns 
implied  in  Dr.  Gottesman's  proposal.  For  example,  500  liters  of  culture  in  a 
fermenter  are  probably  less  dangerous  than  9 liters  in  a glass  carboy  in 
someone's  laboratory.  Nevertheless,  I consider  Dr.  Gottesman's  proposal  to  be 
the  best-balanced  approach  yet  to  reconcile  the  often  conflicting  but 
nevertheless  imperative  needs  of  our  society  for  aggressive  research  as  well 
as  for  safety.  Most  of  us  will  probably  agree,  on  hindsight,  that  the 
recombinant  DNA  controversy  was  a lesson  in  what  pitfalls  to  avoid  in  future 
conflicts  of  this  nature.  Part  of  the  lesson  is  to  avoid  extremes,  and  that 
is  what  Dr.  Gottesman's  proposal  tries  to  acconq>lish.  I urge  the  RAC  to  adopt 
a final  reccxmnendation  that  embodies  the  basic  philosophy  expressed  in  her 
proposal. 


Professor  of  Microbiology 
and  Immunology 

RF/ew 
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University  of  Illinois  at  Urbana- Champaign 


Division  of  Environmontol  Health  and  Safety 


333 

1109  So«ni  liacota  Av««u« 
UfboMO.  IHtaei*  61901 
(7171  333-2753 


January  26,  1982 


Or.  William  J.  Gartland,  Jr. 

Director 

Office  of  Recombinant  DNA  Activities 
National  Institutes  of  Health 
Building  31,  Room  4A52 
Bethesda,  Maryland  20205 

Dear  Dr.  Gartland: 

The  Subconmlttee  for  Recombinant  DNA  Review  of  the  University  of 
Illinois  at  Urbana/Champaign  (UIUC)  endorses  the  proposed  revisions  to  the 
NIH  Recombinant  DNA  Guidelines  published  In  the  Federal  Register  dated 
December  4,  1981.  The  adoption  of  these  revisions  proposed  by  the  RAC  will. 

In  effect,  place  recombinant  DNA  research  In  the  same  voluntary  compliance 
status  as  that  research  which  employs  any  etiologic  agent.  This  action 
signifies  that  recombinant  DNA  research  Is  no  more  hazardous  (barring  the 
stated  NIH  prohibitions)  than  research  with  the  original  source  organism 
from  which  the  recombinant  DNA  has  been  obtained.  The  Subcommittee  agrees 
that  recombinant  DNA  research  should  be  conducted  under  a voluntary  code  of 
standard  practice. 

Reducing  the  recombinant  DNA  Guidelines  from  mandatory  to  voluntary 
compliance  will  not  result  in  an  end  of  UIUC  surveillance  of  projects  that 
pose  any  real  or  potential  biological  risk.  UIUC  monitored  the  use  and 
disposal  of  biohazardous  agents  before  the  realization  of  recombinant  DNA 
technology  and  the  resultant  mandatory  NIH  Recombinant  DNA  Guidelines.  The 
adoption  of  this  proposal  will  result  in  a reduction  in  paperwork,  costs,  and 
time  needed  to  maintain  regulatory  con^liance,  not  in  the  reduction  of  biohazard 
surveillance. 


NSSrbw 


Chairperson,  Subcommittee  for 
Recombinant  DNA  Review 
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Massachusetts  iNsrrruTE  Of  technology 

COMMITTEE  ON  ASSESSMENT  OF  BIOHAZARDS 


TELEPHONE:  (617)  253-5360. 1740 


77  MASSACHUSETTS  AVENUE,  20B-238 
CAMBRIDGE.  MASSACHUSETTS  02139 


26  January  1982 


William  J.  Gartland,  Jr.,  Ph.D. 

Director,  Office  of  Recombinant  DNA  Activities 
National  Institutes  of  Health 
Building  31,  Room  4A52 
Bethesda,  Maryland  20205 


Dear  Dr.  Gartland: 

This  is  in  response  to  the  request  for  comments  on  the  proposed  changes  in  the 
NIH  Guidelines  for  Research  Involving  Recombinant  DNA  Molecules  as  published  in 
the  Federal  Register,  4 December  1981  (Vol . 46,  No.  233,  pages  59368-59383). 

We  want  to  indicate  our  concern  with  the  proposed  change  whereby  the  objective 
review  beyond  that  of  the  principal  investigator  is  essentially  eliminated. 

The  exclusive  dependence  on  determinations  of  appropriate  containment  by  a 
principal  investigator  is,  we  feel,  premature  when  the  applications  of  recombinant 
technology  are  expanding  rapidly  with  respect  to  the  diversity  of  organisms  being 
used  and  encompass  virtually  all  fields  of  biological  research. 

We  urge  the  Recombinant  DNA  Advisory  Coimiittee  to  preserve  those  mechanisms  at 
both  the  institutional  and  national  levels  which  ensure  continuity  in  judgement 
in  determining  the  appropriate  containment  requirements  when  new  host  vector  sys- 
tems are  developed,  or  for  other  novel  applications  of  this  technology. 


Respectfully, 


Daniel  F.  Liberman,  Ph.D. 

for  the  Committee  on  Assessment  of  Biohazards 

Massachusetts  Institute  of  Technology 
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HARVARD  UNIVERSITY 
The  Biological  Laboratories 


16  Divinity  Avenue 
Cambrioce,  Massachusetts  02138 

January  27,  1982 

William  J.  Gartland,  Jr. 

Office  of  Recombinant  DNl  Activities 
National  Institutes  of  Health 
Bldg.  31,  Room  4A52 
Bethasda,  Md.  20203 

Dear  Dr.  Oartland: 

I have  been  eut  of  close  touch  for  a time  with  the  recombinant 
DNA  situation;  but  wish  new  to  register  strong  objection  to  the 
Baltimore/Campbell  proposal  described  in  the  Federal  Register  of 
Dec.  4,  1981,  proposing  that  the  NIH  Ouidelines  be  changed  from 
mandatory  to  volxintary,  and  so  modified  as  to  make  them  weaker. 

I have  received  a letter  about  these  changes,  discussing 
their  impact,  from  Donna  Smith  at  MIT  and  Terri  Goldberg,  Co- 
ordinator of  the  Science  Resource  Center.  The  letter  is  addressed 
to  you,  and  I thoroughly  in  accord  with  what  it  says. 

One  thing  that  bothers  me  pairticularly  is  that  David  Baltimore 
should  still  be  in  position  to  i^dvise  government  on  these  matters 
without  disclosing  his  by  new  deep  conflict  of  interest.  Accord- 
ing to  the  Boston  Globe  of  Dec.  10,  1981  he  is  new  the  second  larg- 
est personal  stockholder  in  Collaborative  Genetics,  which  was  to  go 
public  this  month,  with  holdings  valued  at  over  $3  million. 

Such  conflict  of  interest  in  tnis  field  is  deeply  embarras- 
sing and  very  widespread.  It  threatens  to  corrupt  the  entire  rela- 
tionship between  academics  and  xmiversities,  and  the  public  a^d  gov- 
ernment. The  least  that  must  be  done  about  it  is  full  disclosure. 

The  entire  concept  of  academic  freedom  is  Imperilled  by  it.  Univer- 
sity faculty  members  and  administration  must  net  be  permitted  any 
longer  to  advise  the  public  and  government  on  controversial  issues 
without  disclosing  their  personal  interests  — I mean  money  interests. 
The  National  Academy  of  Sciences  and  National  Research  Coxmcil  has  had 
to  adopt  ouch  rules  for  members  of  its  committees;  and  I should  think 
that  the  government  co\xld  do  no  less. 
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Whom  to  believe?  Who  gains?  Who  loses? 
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By  George  Wald 


CAMtimwe.  Mam. 
NE  of  th*  preva- 
lent myths  of  our 
time  is  that  Govern- 
ment policy  is  based 
on  the  best  obtain- 
able Information  — 
that  If  the  Govern- 
ment knows  srhich 
policy  will  most 
promote  the  public 
welfare  It  will  adopt  that  policy,  It  is 
this  belief  that  fosters  the  constant 
call  for  more  research. 

In  fact,  almost  the  opposite  Is  true. 
A policy  having  been  decided  on — 
usually  for  economic  or  political  rea- 
lons — the  Information  Is  sought  that 
will  support  It  That  Is.  Information 
follows  policy,  rather  than  the  other 
way  around. 

As  for  the  Information  Itself, 
one  needs  to  distinguish  advocacy 
from  Judgment.  Advocacy  Is  what  a 
lasryer  does  for  hia  client  In  making 
a case.  It  la  one-sided:  presumably 
another,  perhaps  equally  able  advo- 
cate. prepares  the  other  aide.  But 
Judgment  Is  something  else.  It  must 
weigh  both  sides,  one  hopes  Impar- 
tially. There  must  at  least  be  no 
overt  bias.  A Judgment  mutt  be  dis- 
interested. 

These  are  Important  considerations 
in  the  present  public  debate  Involving 
nuclear  power.  A bewildered  and  un- 
easy public  is  faced  erith  highly  tech- 
nical problems,  far  beyond  Its  capacity 
to  evaluate  Hence  it  is  forced  to  rely 
upon  the  opinions  of  experts.  But  then 
It  is  crucial  whether  those  experts 
are  advocates  or  Judges. 

One  of  the  mam  factors  tha^  under- 
mined public  confidence  In  the  United 
States  Atomic  Energy  Commission  was 
the  realization  that  the  main  thrust 
of  this  public  agency  was  to  promote 
the  nuclear-power  Industry  and  that 
It  was  willing  to  compromise  on 
standards  of  safety  to  achieve  this 
end. 

It  was  largely  the  work  of  persona 
outside  both  Government  and  industry 
— Hisdeed.  opposed  alt  the  way  by  Cov- 
emroent  and  industry — that  eventually 
fdrred  tighter  safety  standards  and 
controls. 

A bewildered  piibilc  seeking  expert 
and  unbiased  npininn  hopes  to  find 
that  in  the  universities.  And  lightly 
so  The  entire  insistence  nn  academic 
freedom  rests  on  the  assumption  that 
the  universities  ere  engaged  in  an  ob- 
jective and  impartial  search  for  truth. 

One  looks  to  them  for  both  exper- 
tise end  disinterestedness;  but  If  one 
had  to  make  a choict.  disinterested- 
neas  fs  the  more  importanL  For  ex- 
perts are  all  about  us;  Industry  and 
Government  employ  large  numbers  of 
them.  Disinterestedness  Is  the  rare  and 
precious  quantity. 

I make  so  much  of  this  because  af- 
present  the  pobllc,  trying  to  reach  a 
position  on  nuclear  power,  finds  pro- 
fessors on  both  sides.  Whom  Is  one 
to  believe? 

It  needs  to  be  understood  that,  as 


In  so  many  other  Iniiancet,  those  pro- 
fessors do  not  face  a symmetneal 
situation.  They  must  find  their  way 
In  a heavily  biased  context 

One  outcome,  favoring  the  rapid 
spread  of  nuclear  power,  the  relaxa- 
tion of  safety  standards,  the  optimiza- 
tion of  benefits  and  minimization  of 
the  risks  involved — those  views  enlist 
large  political  and  financial  support 
and  are  greeted  svith  official  approval, 
•ager  acceptance  and  wide  publioty. 

The  other  viewpoint  Concerned  as 
It  is  with  troubling  problems  of  power- 
plant  safety,  control  of  nuclear  pollu- 
tion, plutonium  239  as  a source  both 
of  high  toxicity  and  fiuion  bombe, 
and  the  still  wholly  unresolved  burden 
of  nuclear-waste  disposal  that  prom- 
ises to  remain  a problem  for  hundreds 
of  thousands  of  years — that  opposi- 
tion vieerpoint  offers  no  reward  but 
its  own  conviction.  It  has  no  client 
unless  society  e'  large  becomes  Its 
client 

Early  In  1973  a group  of  32  "nolabla 
iclentlsts.’*  mainly  physicists.  Issued  a 
“SctentlsU'  Sutement  on  Eriergy  Pol- 
icy” that  urged  the  rapid  expansion 
of  nucletr  power  as  the  only  realistic 
solution  of  our  coming  energy  needs. 
Recognizing  potential  dangers.  It  con- 
cluded that  there  exisit  no  available 
altemauve  and  that  srith  proper  care 
this  expansion  would  Involve  beneflu 
that  far  outweigh  the  risks. 

Was  this  sndely  diasemliiated  state- 
ment advocacy  or  Judgiftent?  One 
hopes  the  latter,  since  these  are  very 
distinguished  scientists,  widely  re- 
spected by  their  colleagues.  Twenty- 
six  of  them.  Including  eleven  Nobel 
Pnze  laureates,  were  identified  only 
■s  professors  In  major  unlversittes. 

ENCE,  R was  with 
tome  dismay  that 
I read  an  tnalytia 
by  a fellow  aca- 
demic physicist  that 
fhosi^  that  M of 
the  26  academic 
aigners  are  mem- 
bers of  the  boards 
of  directors  of  ma- 
jor United  Siatrt  corporations,  in- 
cluding corporations  directly  and  In- 
directly involved  in  energy  production. 
I would  not  question  the  Integrity 
of  any  of  these  persons;  yet  it  must 
be  recognized  that  such  an  afTiliation 
in  this  connection  does  not  auggest— 
It  rifUntt  conflict  of  IntaraeL 

The  only  reprehensible  element  I 
would  plead  In  the  rrlationahipa  them- 
selves IS  In  the  failure  t0  disclose 
them.  Imagine  the  difference  In  im- 
pact had  these  academic  signers 
lifted  themselves  as  directors  of 
F.xxon,  Nuclear  Syilema,  Iowa  Electric 
Light  and  Power.  Detroit  Edison  and 
the  like! 

The  business  of  the  energy  industry 
is  not  to  mske  energy  but  to  make 
money.  In  pursuit  of  that  lingla- 
mindH  purpose  It  continuously  lob- 
bies, Infiltrates  Federal  agencies, 
funds  candidates  in  both  major  parties, 
devotes  many  milliona  of  dollars  to 
”educatHmar  propaganda,  and  does 
everything  it  can  to  avoid  regulation. 

Wa  acientiata  are  often  asked 


whether  It  might  he  possible  eventu- 
ally to  produce  nuclear-power  safely. 
That  Is  a technical  question,  and  the 
answer  to  it  miy  well  be  yes.  But 
that  Is  the  wrong  way  to  ask  the 
question.  The  real  question  we  face 
is  whether  nuclear  power  can  be  pro- 
duced safely  while  maximizing  profit 
The  answer  to  that  question  is  no. 

We  htd  a nice  instance  of  the  real 
situation  at  a news  conference  in 
Washington  on  Aug.  6,  1975,  when  the 
Union  of  Concerned  Scientists  pre- 
sented to  the  Administration  and* 
Congress  a petition  signed  by  2,300 
scientists  and  engineers  asking  re- 
straint on  the  further  construction  of 
nucletr-power  plapts  until  problems 
involving  their  safety  were  under 
better  control. 

aNE  OF  the  speekera 
was  Rear  Adm. 
Ralph  Waymouth, 
rectnily  retired 
from  the  Navy. 
What  had  disturbed 
Admiral  Weymouth 
was  the  grMt  dia- 
peiity  between  tefe- 
ty  precautions  ob- 
served by  the  Navy  in  Its  nuclear 
Inalailations  and  those  taken  by  the 
nuclear  Industry.  The  point  is  simple 
enough:  The  Ntvy  operates  with^t 
regard  to  profit,  whereas  the  Industry 
bends  all  Its  efforts  to  maximize  profit, 
and  regularly  cuts  comcn  to  achlava 
that  end. 

Everyone  it  an  Idealist,  not  Just  you 
and  your  frienda  but  all  those  on  the 
other  side  Just  ask  them,  and  they 
will  tell  you. 

Having  to  find  my  way  through  a 
maze  of  frequently  conflicting  Ideals, 

I finally  adopted  a rough  rule  of 
thumb:  If  the  ideal  cost!  tomething— 
In  money,  privilege,  sitius— (hot  makes 
It  a little  more  credible.  If,  on  the 
contrary,  it  pays  off  In  any  or  all  of 
those  ways,  then  I fall  back  on  the 
principle  of  adentiric  parsimony:  If 
you  have  one  explanation  for  a 
phenomenon  there  Is  no  need  to  seek 
e second  eaplanation. 

Those  of  us  who  oppose  nuclear 
power  In  its  present  forma  have 
nothing  to  gain  thereby  but  our  share 
in  the  common  good.  Our  opposition 
brings  us  into  conflict  with  ell  the 
centers  of  power.  It  costs  us  our  own 
money.  It  threatens  rtther  tbkn  raises 
our  professional  alatus.  Lately,  three 
General  Electric  engineers  and  a Fed- 
eral safety  supervisor  resigned  their 
management  Jobs  In  huclear-power 
installations.  One  gets  no  medals  for 
such  behavior,  only  opprobrium  from 
Government  and  industry,  only  the 
lasting  stigma  of  not  being  • team 
player. 

Whom  Is  one  to  believe?  One  can- 
not be  sure.  But  It  helps  to  know  that 
those  opposed  to  nuclear  power  have 
nothing  to  gain  from  their  position  but 
the  public  good,  that  they  are  indeed 
willing  to  pay  for  ths  privilege  of 
speaking  out 

George  Wald,  professor  df  biology  at 
Harvard . University,  won  the  1997- 
Nobel  Prize  in  Physiology  or  Medicine. 
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The  Nuclear-Power-Truth  Maze 


UNIVERSITY  OF  CALIFORNIA.  RIVERSIDE 


BERKELEY  • DAVIS  • IRVINE  • LOS  ANGELES  • RIVERSIDE  • SAN  DIEGO  • SAN  FRANCISCO 


SANTA  BARBARA  • SANTA  CRDZ 


TELEPHONE:  (714)  787-5535 


RESEARCH  OFFICE 
RIVERSIDE,  CALIFORNIA  92621 


January  27,  1982 


Dr.  William  J.  Gartland,  Jr. 

Di rector 

Office  of  Recombinant  DMA  Activities 
Building  31,  Room  4A52 
National  Institutes  of  Health 
Bethesda,  Maryland  20205 

Dear  Dr.  Gartland: 

The  Institutional  Biohazards  Coiranittee  at  the  University  of  California, 
Riverside,  unanimously  recommends  adoption  of  the  proposed  Revised 
Guidelines  for  Recombinant  DNA  Research  which  appeared  in  the 
December  4,  1981,  Federal  Register  (46  FR  59368).  It  is  our  Committee's 
belief  that  relaxation  of  the  federal  guidelines  is  based  on  careful 
study  by  RAC  and  ORDA  and  that  public  safety  is  not  jeopardized. 

Even  if  the  December  4 guidelines  are  adopted,  this  campus  will: 

a)  Continue  to  employ  the  existing  guidelines  as  a 
voluntary  code  of  standard  practice; 

b)  retain  the  Institutional  Biosafety  Committee  to 
serve  as  an  advisory  committee  to  certify  proposed 
containment  levels;  and 

c)  take  advantage  of  the  simplified  containment  levels. 

Thank  you  for  the  opportunity  to  comment  on  this  important  issue. 


Lei  and  M.  Shannon,  Chairman 
Institutional  Biohazards  Committee 
Dean,  Graduate  Division  and 


Research  Development 


LMS:svs 


cc:  B.  Cole 
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Uhtod  States 
Department  of 
Agriculture 


Agricultural 

Reaeerch 

Service 


North  Cerrtral  Region 
Northern  Regiorul 
Research  Canter 


1815  North  University  Street 

Peoria,  Illinois 

61604 


January  27,  1982 


Director,  Office  of 

Reconbioant  DNA  Activlclea 
National  Institutes  of  Health 
Building  31,  Rooe  4A32 
Bethesda,  MD  20205 

Dear  Sir: 

Concerning  the  proposed  revision  of  the  NIH  Guidelines  on  Recombinant  DNA 
Research  appearing  In  the  December  4,  1981,  Federal  Register  and  the  subse- 
quent proposal  published  on  December  7,  1981,  the  Northern  Regional  Research 
Center  would  prefer  to  have  the  Gottesman  Proposal  adopted  in  preference  to 
the  full  RAC  Committee  proposal. 

In  the  opinion  of  the  Recombinant  DNA  research  group  at  the  Center  and  other 
Interested  Individuals,  the  Guidelines  function  as  a guide  for  good  laboratory 
practices  and  act  as  a restraint,  even  on  those  who  are  not  presently  bound 
by  the  Guidelines.  In  our  opinion,  a relaxation  of  the  Guidelines  Is  necessary 
to  promote  and  maintain  Interest  and  to  advance  knowledge  In  the  field.  We 
believe,  however,  this  would  best  be  achieved  over  a period  of  time,  by  degree, 
which  Is  what  we  feel  the  Gottesman  Proposal  attempts  to  do. 


Sincerely 


V.  L.  DAVISON 
Safety  Manager 
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UNIVERSITY  OF  CAUFORNIA,  IRVINE 


BERKELEY  • DAVIS  • IRVINE  • LOS  ANOELES  • RIVERSIDE  • SAN  DIE(,0  • SAN  ERAM.ISU) 


SANIA  HARBARA  • SANTA  CRUZ 


OFFICE  OF  THE  CHANCELLOR 
IRVINE.  CALIFORNIA  92717 


January  28,  1982 


Director 

Office  of  Recombinant  DNA  Activities 
National  Institutes  of  Health 
Building  31,  Room  4A52 
Bethesda,  MD  20205 

Dear  Director, 

In  response  to  the  proposals  published  in  the  December  4 and  December 
7,  1981  Issues  of  the  Federal  Register,  the  University  of  California 
Irvine  supports  RAC’s  December  4,  1981  proposal,  calling  for  the  voluntary 
compliance  of  institutions  with  NIH  guidelines  with  respect  to  research 
involving  recombinant  DNA  molecules.  If  this  proposal  were  adopted, 
however,  this  cauqius  would  retain  an  active  Institutional  Biosafety 
Committee  which  would  continue  to  monitor  such  research  on  the  campus 
in  accordance  with  all  applicable  regulations  and  good  scientific 
practices. 

It  would  be  expected  that  at  the  time  that  such  a proposal  became 
effective,  the  UC  Irvine  lostitutional  Biosafety  Committee  would  design 
policies  and  procedures  for  the  campus  for  local  institutional  monitoring 
and  control. 


Daniel  G.  Aldrich 
Chancellor 
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UNIVERSITY  OF  CAUFORNIA.  SAN  DIEGO 


•nUCZUY  • DAVIS  • mvTN*  • LOS  ANCn^  • WVEMID*  • SAN  DUECO  • SAN  FUANOSCO 


SCIENCE.  TECHNOLOGY  AND  PUBUC  AFFAIRS  Q-060 

LA  JOLLA.  CALIFORNIA  92093 


Janiiary  28,  1982 


Ct.  William  J.  Gartland 
Department  of  Heatlth  & Hunan  Services 
National  Institutes  of  Health 
Bethesda,  Maryland  20205 

Dear  Bill: 

I should  like  to  ooment  briefly  on  the  two  proposals  for  revisic»i  of  the 
NIH  Guidelines  tl«t  are  on  the  RAC  aaenda  for  Fdbruary  8-9,  1982. 

The  more  drastic  proposail  made  by  RAC  (Fed.Reo.  12/4/Cl)  essentially  termin- 
ates the  quasi-regulatory  role  of  fnp  by  traunsferrino  responsibility  for 
"good  practice"  to  locad  institutions  who  sponsor  the  research.  The  Gottesran 
proposal  (Fed.Reo.  12/7/81) , on  the  other  hand,  continues  the  oradual  con- 
striction of  the  quasi-regulated  curea  while  keying  central  NIH  responsibility 
intact.  It  is  obvious  that  the  "oonstriction  curve"  on  whic±i  the  Gottesman 
proposal  and  its  antecedents  lie  projects  toward  the  RAC  proposal  at  seme 
not-too-distant  time.  The  difference  between  the  tRO  proposals  thus  reduces 
to  the  question  whether  the  ^u^ea  rerainino  if  the  Gottearan  proposal  were  to 
be  adopted  justifies  oontin\«3  quasi-regulation  by  NIH. 

It  is  to  be  receLLled  that  the  NIH  guidelines  were  conceived  to  cope  with  large 
uncertainty  about  possible  risk  entailed  in  certain  projected  RENA  experiments. 

In  particular,  attention  came  to  focus  on  inadvertent  pathogenic  risk  to  investi- 
gators, supportive  personnel  and  the  general  oomonity.  The  shape  of  the 
"oonstriction  curve"  reflects  rising  confidence  that  the  rationally  estimated 
risk  of  such  inixJvertent  effects  is  declining. 

Hewever,  other  areas  of  uncertainty  that  have  had  lesser  attention  have  been 
repeatedly  noted  in  the  last  several  yeeu:s.  These  include;  1)  Rislcs  of 
deliberate  efforts  to  create  and  dissminate  new  pathogenic  aoents,  as  living 
organians  or  their  products;  2)  Risks  of  scale-v^J,  whether  sirply  in  amount  of 
materials  or  in  combination  with  other  existina  or  n®>/  technologies;  3)  Risks 
of  deliberate  dissanination  into  the  environment  of  agents  expected  to  yield 
benefits  hut  conceivably  yielding  unanticipated  dysbenefits;  4)  Risks  of 
effects  broader  than  bioloaical,  ranaing  from  sociAl  change  to  violation 
of  accepted  ethical  principles.  Estiiretes  of  risks  in  these  areas  have  far 
less  objective  foundation  than  those  relating  to  inadvertent  pathogenic 
effects  - because  experience  with  than  remains  limited  and  because  they  have 
been  less  carefully  addressed. 
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This  suggests  that  the  level  of  all  remaining  \jnoertcdnty  is  still  substantial, 
i.e.  that  the  oonstriction  crurve  reflects  welocme  change  primarily  in  only  one 
area  of  urraertainty.  No  concerted  medTanisn  for  assessing  the  other  areas  has 
been  created.  Ihere  is  ground  for  concern  that  adcpticai  of  the  RAC  proposed 
will  be  interpreted  as  a signal  that  all  risk  hcis  been  eval\]ated  and  brou^t 
to  manageable  levels.  Cn  the  other  hand,  it  is  clear  that  the  NIH,  already 
stressed  by  an  unusual  and  probably  inappn^riate  regulatory  burden,  is  not 
the  ideal  site  for  decision  about  the  broader  moerta inties.  Moreover,  the 
situation  itay  indeed  have  reached  the  point  vhere  a continued  regulatory 
operation  for  primarily  NIH  purposes  has  beocme  superfluous  and  unnecessarily 
burdensdni^ 

These  considerations  sxaggest  an  intermediate  position  between  the  tvo  pending 
proposals.  RAC  has  played  a constructive  role  and  is  the  single  federal  site 
vhere  ooncerted  public  ddaate  goes  on  about  RENA  policy.  Vfere  RAC  to  ooi?>le 
adoption  of  the  Gotteanan  prc^xjsal  with  a provisional  endorsement  of  its  cwn 
proposal  as  an  Objective  to  be  achieved  in  a defined  period,  say  three  years, 
extrapolation  of  the  ooSiSstriction  curve  of  NIH  activity  would  be  clearly 
delineated.  Mean»hile,  RAC  might  then  also  reocmnend  that  the  intervening 
time  be  used  to  make  best  possible  estimates  of  at  least  the  first  three  areas 
of  uncertainty  enunerated  above.  In  so  doing  NIH  oould  enlist  the  support 
of  other  appropriate  federal  (the  inter-agency  ocranittee)  and  non-federad 
agencies,  with  special  attention  bo  possible  need  for  a continuing  mechanism 
for  further  assessment  and  acticm. 

Such.  reoGRinendations  would  aisure  that  NIH  does  not  abruptly  and  prematurely 
drop  a responsibility  it  has  honorably  ^mildered.  Moreover,  a mistaJcen  con- 
clusion that  all  uncertainty  has  been  dissolved  would  be  avoided  and  opportunity 
would  be  afforded  to  consider  sound  policy  for  many  spin-off  effects  that  are 
likely  to  generate  cjontrover^  for  sene  time  to  ocroe. 

Very  best  regaunds. 


Sincerely  yours. 


Clifford  Grobstein 


GG:aw 
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404.842.2«t« 


THC  UNIVERSITY  OF  GEORGIA 
OC^AMTMKMT  Or  CNTOMOLOOY 
ATMCMS.  aCOMIA  »0«Oa 

U.S.A. 


January  28,  1982 


Or.  William  J.  Gartland,  Jr.,  Director 
Office  of  Recombinant  DNA  Activities 
National  Institute  of  Health 
Bethesda,  MO  20205 

Dear  Dr.  Gartland: 


The  University  of  Georgia  Biosafety  Coinnlttee  would  like  to 
offer  the  following  coflments  on  the  proposed  changes  In  the  NIH 
Guidelines  for  research  Involving  recombinant  DNA  molecules.  We 
believe  the  RAC  proposal  (Federal  Register  12/4/81)  goes  too  far  In 
removing  certain  restrictions,  and  that  the  Gottesman  proposal 
(Federal  Register  12/7/81)  Is  more  restrictive  than  necessary.  Of 
the  two  proposals,  we  support  the  RAC  proposal,  providing  that  the 
following  additions  are  made: 

1.  retain  the  local  Institutional  Biosafety  Conwlttee; 

2.  require  IBC  approval  prior  to  Initiating  any  experiments 
Involving  the  transfer  of  drug  resistance  or  toxin  genes 
to  bacterial  species  In  which  they  are  not  found  In  nature 
or  the  deliberate  release  to  the  environment  of  any 
organism  containing  recombinant  DNA  molecules; 

3.  require  that  the  IBC  notify  the  NIH  of  any  IBC-approved 
project  of  the  type  described  In  #2  above. 

Many  Institutions  having  a Biosafety  Comnittee  will  retain  It  to 
evaluate  experiments  Involving  other  types  of  hazards,  I.e.  human 
pathogens,  oncogenic  viruses,  etc.  Institutions,  through  their 
Biosafety  Committee,  will  want  to  be  Informed  about  experiments  being 
carried  out  within  their  Jurisdiction  that  Involve  transfer  of  drug 
resistance  or  toxin  genes,  and  especially  the  deliberate  release  of 
novel  organisms.  If  for  no  other  reason  than  to  avoid  the  embarrasment 
of  Ignorance  about  such  experiments  should  the  public  become  alarmed  by 
news  of  the  initiation  of  one  of  these  projects. 


Our  rationale  for  notifying  the  NIH  Is  to  Insure  that  the  RAC  will 
always  know  what  types  of  experiments  related  to  transfer  of  drug 
resistance  or  toxin  genes  or  the  release  of  organisms  are  being  carried 
out.  It  Is  conceivable  that  at  some  future  time,  the  RAC  may  decide  that 
a particular  experiment  poses  a significant  hazard  and  should  be  terminated. 


Very  truly  yours. 


AOLiljs 


Arden  0.  Lea,  Chairman 
University  of  Georgia 
Biosafety  Coninittee 


HARVARD  UNIVERSITY 

DEPARTMENT  OF  CHEMISTRY 


12  Oxford  Street 
Cambridge,  Massachusetts  02138 
USA. 


January  28,  1982 


William  Gartland,  Ph.D. 

Director 

Office  of  Recombinant  DMA  Activities 
National  Institutes  of  Health 
Building  31,  4A52 
Bethesda,  Maryland  20205 

Dear  Dr,  Gartland: 

The  Institutional  Biosafety  Committee  of  Harvard  University  Faculty 
of  Arts  and  Sciences  met  to  discuss  at  some  length  the  proposed 
revisions  to  the  recombinant  DNA  guidelines.  Although  not  quite 
unanimous,  the  majority  of  members  voiced  reservations  concerning 
some  of  the  changes  being  proposed.  Of  utmost  concern  was  the  speed 
with  which  the  relaxation  is  being  considered.  We  recognize  the 
need  for  simplification  and  some  relaxation  of  the  guidelines  and 
encourage  their  continued  thoughtful  evolution,  as  has  occurred  since 
1978. 

Aside  from  the  above  concerns,  such  significant  changes  will  certainly 
present  problems  in  communities  which  have  implemented  regulations 
governing  recombinant  DNA  work.  Most  communities  with  such  regula- 
tions have  adopted  existing  NIH  Guidelines  as  a framework  for  their 
own  regulation.  Consistency  has  been  obtained,  in  large  part,  because 
local  communities  believe  that  the  NIH  has  not  taken  lightly  its 
responsibility  with  respect  to  the  development  and  promulgation  of 
their  guidelines.  In  the  absence  of  regulations  which  have  been  written 
with  the  advice  of  the  scientific  community  and  the  public  at  large, 
we  fear  that  the  benefits  of  this  new  technology  will  not  be  forthcoming. 
We  also  feel  that  the  concerns  of  the  public  regarding  this  research 
should  not  be  underestimated  at  this  time. 

Finally  it  is  this  committees  concern,  that  should  these  changes  be 
adopted  and  local  regulations  not  be  altered,  recombinant  DNA  research 
and  development  activities  in  Massachusetts  would  be  conducted  at  a 
definite  disadvantage  compared  to  other  regions.  We  urge  a more  careful 
relaxation  of  the  guidelines  than  has  been  proposed.  ^ 


William  N.  Lipscomb,  Ph.D. 

Chairman  - Committee  on  the  Regulation 
of  Hazardous  Biological  - Faculty  of 
Arts  and  Sciences 
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Brigham  and  Women’s  Hospital 

A Teaching  Affiliate  of  Harvard  Medical  School 
75  Francis  Street,  Boston.  Massachusetts  02115 
(617) 732-6803 


January  28,  1982 


William  Gartland,  Ph.D. 

Director 

Office  of  Recombinant  DMA  Activities 
Building  31,  4A52 
Bethesda,  Maryland  20205 

Dear  Dr.  Gartland: 

The  Institutional  Biosafety  Committee  of  Harvard  Medical  Area  would 
like  to  register  Its  concern  about  the  proposed  relaxation  of  the 
Guidelines  for  Recombinant  DNA  research.  We  are  concerned  primarily 
because  In  our  work  as  a committee  we  have  found  It  necessary  to 
weight  safety  Issues  In  Individual  protocols  in  this  rapidly  chang- 
ing field,  and  we  have  the  sense  that  some  continuing  uniform  level 
of  evaluation  Is  stlH  needed.  We  suggest  that  a deliberate  and 
systematic  phasing  out  of  restrictions  found  to  be  unnecessary  would 
make  more  sense  than  such  an  abrupt  change  as  Is  being  proposed  by 
the  Recombinant  Advisory  Committee. 

In  addition,  a number  of  local  communities  throughout  the  country 
have  enacted  legislation  to  regulate  this  research.  By  in  large  the 
legislation  defers  to  the  NIH  Guidelines  for  content.  It  has  been 
possible  for  communities  to  accept  these  guidelines  Intact  because  of 
National  Institutes  of  Health's  reputation.  It  Is  our  concern  that 
the  relaxation  of  the  NIH  Guidelines  would  lead  some  local  communities 
to  regulate  this  activity  with  different  standards.  The  Impact  of 
such  an  occurrence  could  be  devastating  to  the  scientific  community 
and  the  public  In  the  long  term. 

We  also  see  a potential  problem  with  both  proposals  referencing  the 
use  of  the  CDC  classification  system  as  a guide  for  assessing  the 
containment  of  recombinant  DNA  experiments.  Acceptance  of  the  revised 
CDC  biosafety  guidelines  is  certainly  in  question  at  this  time.  The 
ASM  Public  and  Scientific  Affairs  Board  has  expressed  the  recommenda- 
tion that  laboratory  safety  should  be  left  to  the  judgement  and  dis- 
cretion of  the  investigator.  It  is  our  understanding  that  CDC  will 
retract  its  most  recent  classification  of  etiologic  agents.  Does  this 
not  place  the  proposed  NIH  containment  assessment  scheme  In  trouble? 


Boston  Hospital  for  Women/Pcter  Bent  Brigham  Hospital/Robert  B.  Brigham  Hospital/Brookside  Park 
Family  Life  Center/Soothem  Jamaica  Plain  Health  Center/Peter  Bent  Brigham  School  of  Nursing 
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It  is  our  committee's  opinion  that  a relaxation  such  as  the  ones 
being  proposed  will  create  many  problems.  Such  a change  could  have 
a significantly  detrimental  effect  on  recombinant  DNA  research  and 
development  activities  in  Massachusetts.  We  urge  a more  conserva- 
tive approach  at  this  time. 


Sincerely  yours. 


lomas  O'Brien,  M.D. 

Chairman 

Committee  on  the  Regulation  of 
Hazardous  Biological  Agents  - 
Harvard  Medical  Area 
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Monsanto 


Monsanto  Company 
800  N.  Lindbargh  Boulavard 
St.  Louis.  Missouri  63)86 
Phono:  014)  694-1000 

January  28,  1982 

Director,  Office  of  Recombinant 
DNA  Activities 
Building  31,  Room  4A52 
National  Institutes  of  Health 
Bethesda,  Md.  20205 

Dear  Sir: 

Monsanto  Company  appreciates  the  opportunity  of  responding  to  the 
Request  for  Connents  on  "Recombinant  DNA  Research:  Proposed  Revised 
Guidelines"  published  by  the  National  Institutes  of  Health  (NIH)  in  the 
Federal  Register,  Friday,  December  4,  1981,  p.  59368  and  Monday,  Decem- 
ber 7,  1981,  p.  59734. 

Monsanto  Company  is  a major  international  supplier  of  chemicals, 
plastics,  textile  fibers  and  other  products.  As  have  many  companies, 
Monsanto  Company  has  an  active  biotechnology  research  program  in  which 
recombinant  DNA  techniques  are  used.  We  voluntarily  comply  with  the 
NIH  Guidelines  on  research  involving  recombinant  DNA  molecules  and  an- 
ticipate that  we  will  continue.  An  Institutional  Biosafety  Comnittee 
(IBC)  reviews  projects  for  conformance  with  the  Guidelines.  In  addi- 
tion, a staff  biosafety  specialist  provides  consultation  and  oversight 
of  all  biotechnology  programs. 

Monsanto  Company  has  a tradition  of  commitment  to  safety,  health 
and  environmental  protection.  Implementation  of  that  commitment  in  our 
research  laboratories  has  required  the  development  of  standard  proce- 
dures, committees,  professional  staff,  training  programs,  special  facili- 
ties and  an  emergency  response  mechanism.  Special  policies  and  proce- 
dures have  been  adopted  for  the  handling  of  biological  systems. 

Although  the  current  and  proposed  approaches  for  the  regulation  of 
DNA  experiments  are  acceptable  to  us,  we  believe  a preferred  approach 
would  be  to  focus  NIH  expertise  and  experience  on  promoting  the  develop- 
ment of  safety,  health  and  environmental  programs  in  all  laboratories. 
Standard  policies  and  procedures  should  be  encouraged  that  clearly  ad- 
dress the  known  hazards  and  utilize  concensus  standards  relevant  to  the 
operations  to  be  performed  in  each  laboratory. 
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We  urge  the  development  by  biologists  and  safety  personnel  of  a 
concensus  document  of  safe,  healthful,  environmentally  acceptable  and 
scientifically  valid  practices  for  research  personnel  handling  all  haz- 
ardous biological  materials.  One  section  of  the  document  could  deal 
with  the  potential  hazards  related  to  the  use  of  recombinant  DNA  tech- 
nology, including  the  use  of  toxin  or  drug-resistance  genes  and  delib- 
erate release  to  the  environment  of  potentially  hazardous  altered  organ- 
isms. 


In  summairy,  we  encourage  NIH  to  continue  to  urge  all  laboratories 
to  maintain  a program  of  safety,  health,  and  environmental  protection. 
We  support  the  development  of  a concensus  practice  guide  for  the  use 
by  persons  handling  biological  materials,  including  those  using  recom- 
binant DNA  techniques.  Monsanto  will  continue  to  work  towards  safe 
laboratory  practices  in  its  own  and  other  laboratories. 


Sincerely, 


Monte  C.  Throdahl 
Senior  Vice  President, 
Environmental  Policy  Staff 


MCT/lh 


DEPARTMENT  OF  HEALTH  & HUMAN  SERVICES 


Public  Health  Service 


National  Institutes  of  Health 
Bathesda,  Maryland  20205 


January  28,  1982 


Dr.  Wllllaa  Gartland 
Bldg.  31.  Room  4A-S2 
NIH 

Bethesda,  HD  20205 
Dear  Bill: 

I have  studied  Che  tvo  published  (Federal  Register)  proposals  for  revising 
the  NIH  Guidelines  for  Research  Involving  RecoablnanC  DMA  and  have  concluded  that 
neither  proposal  adequately  aeets  the  current  situation.  This  aay  be  surprising 
since  In  April  of  1981  I wrote  to  you  In  support  of  the  Baltlaore-Canpbell  pro- 
posal. However,  the  present  version  of  Chat  proposal  differs  In  significant  ways 
froa  Che  original  version.  In  particular,  the  treataenC  of  presently  prohibited 
ezperlaenCs  Is  auch  aore  lalsses-falre  In  the  recent  docuiMnt  and  oalts  any  re- 
ference Co  Che  deliberate  release  Into  the  envlronaenC  of  any  organism  containing 
recoablnanC  DMA,  a point  which,  I believe,  should  be  explicitly  considered. 
Furthermore,  reading  Che  CoCCesaan  proposal  emphasised  to  ae  Che  value  of  offering 
Investigators  aore  detailed  advice  chan  provided  by  Che  very  brief  contalnsKnt 
recoaaendaClona  In  Baltlaore-Caapbell.  Nevertheless,  I do  still  support  the  basic 
Idea  of  the  Baltimore -Cambell  version,  namely,  Chat  Che  Guidelines  should  at  this 
time  be  advisory  rather  chan  regulatory. 

Aa  a result  of  this  analysis  I would  like  to  propose  a middle  ground  between 
the  two  published  proposals.  This  takes  Che  fora  of  an  advisory  set  of  Guidelines 
based  on  Che  GotCesaan  proposal.  In  other  words,  the  Gottesaan  proposal  remains 
substantively  Intact,  but  Is  put  In  the  fora  of  recoaaandaClons  or  real  Guidelines, 
rather  than  regulations.  In  ay  letter  of  last  April  I stated  why  regulations  are 
no  longer  appropriate  for  recombinant  DNA  experiments.  But  I also  Indicated  why 
a set  of  standard  practices  remains  useful.  My  present  suggestion  Is,  I believe, 
consistent  with  ay  earlier  arguaents.  Not  only  Is  a set  of  standard  practices 
provided,  but  a fraaework  la  provided  for  continued  monitoring  of  chose  experiments 
about  which  soae  question  remains. 

In  order  to  give  an  explicit  Idea  of  ay  proposal  I have  gone  through  the 
Gottesaan  version  as  well  as  Che  present  version  of  part  IV  of  Che  existing  Guide- 
lines and  written  In  suggested  wording.  Together,  these  essentially  supply  a com- 
plete revision.  Copies  of  these  'corrected'  documents  are  appended.  The  suggested 
changes  will  need  careful  attention  should  ay  proposal  be  adopted.  I am  certain 
that  I have  not  been  thorough  In  making  all  the  changes  necessary  to  bring  the 
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documents  into  a form  completely  consistent  with  my  proposal  nor  will  my  wording 
be  accurate  in  all  instances.  Also,  I have  not  considered  what  should  be  done 
with  part  VI  although  it  probably  should  be  eliminated  for  the  reasons  set  forth 
in  Baltimore-Campbell.  Another  issue  that  is  not  adequately  addressed  in  my 
version  is  the  expansion  of  the  RACs  advisory  role  into  other  areas  of  biological 
research. 

The  version  I am  submitting  will,  I believe,  foster  substantial  "voluntary" 
attention  to  the  central  issue,  namely,  prudent  approaches  to  new  recombinant  DNA 
experiments.  It  offers  guidance  to  investigators  in  planning  their  experiments 
and  urges  on  both  investigators  and  institutions  the  need  for  consultation  and 
review  of  novel  studies.  It  emphasizes  the  fact  that  certain  experiments  remain 
questionable  in  many  minds  and  should  only  proceed  after  extensive  discussion 
with  well-informed  and  responsible  individuals  under  the  aegis  of  the  National 
Institutes  of  Health.  I hope  that  the  RAC  will  consider  this  proposal  at  its 
coming  meeting. 


cc: 

Bernard  Talbot 
Susan  Gottesman 
Ray  Thornton 
Paul  Berg 


Sincerely  yours. 


Maxine  Singer,  Ph.D. 

Chief,  Laboratory  of  Biochemistry 
National  Cancer  Institute 
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HARVARD  UNIVERSITY 
The  Biological  Laboratories 


16  DrviNmr  Avenuc 
Cammuocc.  MAstACHUirm  021S8 

Jamiary  28,  1982 


Willlaa  J.  G«rtland,  Jr.,  Director 
Office  of  Reconblnant  DNA  Actlvltlee 
National  Inatltutea  of  Health 
Building  31  Room  4A52 
Bathesda,  HD  20205 

Dear  Dr.  Gartland: 

I want  to  reglater  my  opposition  to  tha  Baltlmora/Campbell 
proposal  descrlbad  In  the  Federal  Register  of  December  4,  1981, 
which  would  convert  the  NIH  Guidelines  to  voluntary  and  would 
also  weaken  them  In  several  respects. 

I feel  that  this  moment,  when  many  new,  small  companies  are 
still  being  formed  and  their  standards  of  activity  and  mutual 
relationships  are  not  at  all  clear.  Is  not  the  correct  time  to 
weaken  the  Guidelines  and  lift  thalr  mandatory  character. 

Furthermore,  I am  vary  concerned  over  the  serious  conflict 
of  Interest  that  exists  In  having  Dr.  Baltimore  being  heavily 
Involved  In  deregulation  proceedings.  Dr.  Baltimore  Is  treated 
as  though  hs  were  speaking  as  a disinterested,  academic  scientist, 
irhen  he.  In  fact,  has  a large  financial  Interest  In  a commercial 
firm  (Collaboratlfve  Genetics)  that  stands  to  profit  from  the 
deregulation  he  proposes. 

To  keep  a modicum  of  confidence  In  the  ethical  conduct  of 
the  scientific  community.  It  seems  Imperative  that  commercial 
connections  be  publlcally  acknowledged  and  that  all  conflicts 
of  Interest  of  this  sort  ba  avoided. 

For  these  and  other  reasons,  I think  that  tha  Got teaman 
proposal  Is  far  preferable  at  this  time. 


^_,„_Slncerely  yours, 

Ruth  Hubbard 
Professor  of  Biology 
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Resklaitul  Odlegp 

East  Quadrangle 

The  University  of  Michigan 
Ann  Arbor,  Michigan  48109 
(313)7634)176 


January  28,  1982 


Hon.  Ray  Thornton 

Chair,  Recombinant  DNA  Advisory  Committee 
ORDA,  Building  31,  Room  4A52 
National  Institutes  of  Health 
Bethesda,  MD  20205 

Dear  Ray: 

I strongly  oppose  the  current  proposals  to  weaken 
the  NIH  guidelines.  Over  the  last  three  years,  these  controls 
have  been  drastically  downgraded,  particularly  with  respect 
to  organisms  designed  to  make  products , organisms  containing 
genes  which  code  for  toxins,  and  large-scale,  industrial 
processes.  In  my  view,  the  present  need  is  to  strengthen  the 
guidelines,  not  weaken  them  further. 

The  conversion  of  the  guidelines  into  a set  of  recom- 
mended practices  without  sanctions  will  be  taken  as  a signal 
by  the  general  public  that  the  hazard  issue  has  finally  been 
laid  to  rest  and  by  users , that  safety  prcautions  need  no 
longer  be  taken  seriously.  To  encourage  such  misunderstandings 
to  develop  is  irresponsible.  The  data  on  hazards  of  recombinant 
DNA  technology  is  extremely  poor;  consequently,  it  is  impossible 
to  make  any  precise  evaluation  of  the  impacts  on  h\mans  and 
on  the  environment  from  exposure  to  the  broad  range  of  organisms 
being  developed  in  universities  and  private  industry. 

If  the  RAC  further  abandons  its  responsibilities  to 
develop  a policy  that  addresses  the  uncertainties  surroiinding 
hazard  issues,  it  will  become  necessary  for  individual  states 
to  set  their  own  standards , not  only  for  private  industry  (which 
is  not  adequately  covered  by  the  NIH  guidelines)  but  also  for 
federally  funded  laboratories . I would  much  prefer  to  see 
the  RAC  carry  out  a full  review  of  its  policy  of  the  last  three 
years  of  progressively  dismantling  controls,  and  to  decide  to 
strengthen  the  guidelines , particularly  in  the  areas  I mention 
above,  rather  than  to  make  state  action  necessary. 


^ncerely , 

Susan  Wright 

Head,  Science  Program,  and 

cc.  Hon.  Douglas  Walgren  Member,  Task  Force  on 

Hon.  Albert  Gore  Biotechnology,  State  of  Michigan 

Kon . Edward  Kennedy 
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MASSACHUSETTS  INSTITUTE  OF  TECHNOLOGY 


77  MASSACHUSETTS  AVENUE 


CAMBRIDGE.  MASSACHUSETTS  02139 


DEPARTMENT  OF  BIOLOGY 

16-531 


January  29,  1982 


PHONE;  (617)  253-1000 

253-4700 


William  Gartland,  Director 
Office  of  Recombinant  DNA  Activities 
Building  31,  Room  4A52 
National  Institutes  of  Health 
Bethesda,  Maryland  20205 

Dear  Bill: 

I am  writing  to  register  my  strong  objection  to  the 
dismantling  of  the  NIH  Recombinant  DNA  Guidelines,  as 
expressed  in  the  Baltimore/Campbell  Proposal,  set  forth  in 
the  Federal  Register  of  4 December  1981. 

This  proposal  eliminates  the  mandatory  nature  of  the 
guidelines  for  federally  sponsored  researchers,  eliminates 
oversight  by  the  National  and  Institutional  DNA  Committees, 
and  removes  all  sanctions  for  violation  of  the  Guidelines. 

The  Working  Group  Modification  of  the  Baltimore/Campbell 
proposal,  though  maintaining  some  mandatory  features, 
represents  a major  dilution  and  weakening  of  the  guidelines, 
and  should  also  be  rejected  by  RAC. 

In  this  period  of  rapid  development  and  expansion  of 
university  and  commercial  applications  of  recombinant  DNA 
technology,  the  nation  needs  the  extension  and  broadening 
of  the  scope  of  the  Guidelines,  from  Just  the  federally 
sponsored  research  sector,  to  all  genetic  engineering  applica- 
tions. Despite  the  efforts  invested  by  many  RAC  Members  the 
proposed  dismantling  of  the  guidelines  is  scientifically  and 
socially  unsound,  and  would  represent  a failure  of  the  RAC  to 
carry  out  its  public  charge  and  trust. 
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The  essentials  of  the  Baltimore/ Campbell  proposals  give 
the  following  signals  to  entrepreneurs  in  emerging 
industries:  Outside  of  a very  few  proscribed  experiments,  any 
of  a vast  variety  of  modifications  of  organisms  can  be 
carried  out  without  forethought,  without  special  precautions, 
and  without  informing  any  agency  of  government  of  their 
nature ;that  there  will  be  no  sanctions  if  in  fact 
irresponsible  and  dangerous  procedures  are  enagaged  in;  and 
that  no  long  term  epidemiological,  monitoring,  risk 
assessment  program  need  be  put  in  place  in  parallel  with  the 
developing  new  technology.  That  is,  anything  goes. 

The  proposals  now  before  the  RAC 

1)  Rest  on  a fundamental  logical  fallacy  in  their 
development  of  regulatory  approach. 

2)  Lack  a meaningful  scientific  basis. 

3)  Violate  major  tenets  of  responsible  occupational  and 
environmental  health  practice. 

4)  Were  developed  without  sufficient  input  from 
professionals  in  the  area  of  public,  occupational,  and 
environmental  health. 

5)  Represent  a violation  of  basic  notions  of  conflict  of 
interest,  in  that  m«nbers  of  the  committee,  via  equity 
positions  in  emerging  biotechnology  corporations,  stand  to 
gain  directly  from  this  major  alteration  in  regulatory 
process. 

Below  I expand  briefly  on  each  of  these  points: 

Logical  Fallacy 


- The  Baltimore/ Campbell  position,  that  "the  time  for 
Guidelines  with  attached  ovesight  procedures  and  penalties 
has  passed”  is  based  on  an  assessment  of  the  potential  risk 
associated  with  development  in  recombinant  DNA  technology. 

All  of  the  risk  assessment  programs,  for  example  those 
considered  at  the  Falmouth  and  Pasadena  Conferences,  were 
based  on  the  assumption  of  strict  adherence  to  the  existing 
guidelines.  In  particular,  consideration  of  the  risks 
associated  with  the  introduction  of  foreign  genes  into 
micro-organiasms  other  than  E.  coli  K12,  or  into  wild  type  or 
disease  causing  strains  of  bacteria,  were  generally  excluded. 

- The  conclusions  with  respect  to  limited  risk  referred 
only  to  operations  carried  out  within  the  scope  of  the  strict 
guidelines  then  in  place  and  depended  on  adherence  to  the 
guidelines.  However,  these  outcomes  were  then  presented  as 
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evidence  for  minimal  intrinsic  risk,  and  as  argunents  that 
guidelines  were  not  necessary.  Each  stage  of  the  successive 
weakenings  of  the  NIH  guidelines  have  rested  on  the 
repetition  of  this  fallacy. 


- In  summary  the  logic  has  been; 

a)  If  the  Guidelines  are  strictly  followed,  hazards 
are  minimized. 

b) Since  the  hazards  are  minimal, 

c) There  is  no  need  for  guidlines. 

The  above  syllogism  is  false. 

Risk  Assessment 


- The  Federal  Register  of  December  1981  presents  an 
"Evaluation  of  the  Risks  Associated  ith  Recombinant  DNA 
Research"  which  attempts  to  provide  scientific  basis  for  the 
Baltimore/ Campbell  proposals.  This  docunent  is  somewhat 
unusual  when  compared  with  analogous  Federal  Register 
documentation  providing  background  for  the  lead,  cotton  dust, 
carcinogen  and  other  standards;  rather  than  presenting 
clearly  the  biological  and  public  health  bases  for  concern, 
it  reads  more  like  an  adversarial  brief  attempting  to  argue 
that  the  risks  are  minimal,  rather  than  providing  the 
scientific  basis  for  identifying  them  when  they  do  arise. 


- For  example,  little  emphasis  or  docunentmentation  is 
provided  with  respect  to  the  profound  and  widespread  role  of 
plasmids  in  bacterial  pathogenesis;  the  major  problems  in  the 
control  of  hospital  acquired  infections;  the  fact  that  the 
plasmid  transfer  referred  to  in  the  text  is  in  fact  a major 
public  health  problem,  due  to  transfers  of  plasmids  coding 
for  both  antibiotic  resistance  and  toxins.  These  fundamental 
factual  bases  for  concern,  though  touched  on,  are  not  given 
appropriate  prominence. 

- The  Document  lays  out  three  criteria  requireds  for 
generation  of  hazard  by  genetically  modified  micro-organisms: 
1)  uniqueness  2)  establishment  in  some  niche;  3)  deleterious 
effects  on  htnans  or  other  hosts.  It  then  points  out  that  if 
any  one  were  proved  totally  false,  the  basis  for  concern 
would  be  minimized.  However,  careful  reading  of  the  document 
makes  clear  that  none  of  them  have  been  proven  false.  In 
fact  a much  stronger  case  exists  for  likelihood  of  these 
three  concerns  than  is  made  in  the  document.  In  fact  with 
respect  to  the  first,  the  technical  arguments  for  the 
uniqueness  and  novelty  of  genetically  modified  organisms  has 
been  given  enshrined  in  law  through  the  Supreme  Courts 
decision  that  genetically  modified  organisms  can  be  patented. 
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- With  respect  to  the  second,  the  spread  of  organisms 
into  new  niches  happens  continually  as  a result  of  two 
interacting  aspects  of  nature,  the  development  of  new  niches 
(not  mentioned  in  the  report) , and  the  radiation  of  existing 
organisms  and  newly  evolved  (or  constructed)  variants  into 
these  niches,  or  into  existing  but  unoccupied  niches. (For 
example,  gypsy  moths,  chestnut  blight, and  antibiotic 
resistant  bacteria  in  hospitals) . The  arguments  based  on 
Ecoli  K12  are  bascially  irrelevant;  the  impact  of  these 
regulatory  changes  will  be  to  accelerate  the  applications  of 
genetic  engineering  technology  and  genetic  exchange,  between 
a great  variety  of  organisms. Some  of  these,  if  allowed 
toenter  the  environment  will  either  establish  themselves,  or 
transfer  their  genes  to  indigenous  strains. 

- With  respect  to  the  third,  the  literature  of  the  last 
few  years  on  microbial  pathogenesis  has  clearly  established 
that  the  introduction  of  a variety  of  genes  - for 
colonization  factors,  toxins,  antibiotic  resistance,  binding 
proteins,  surface  antigens,  can  increase  the  pathogenecity  of 
the  microbial  strain  for  its  host,  or  allow  it  to  extend  its 
host  range. 

Public  Health  Considerations 

- Experiences  with  the  organic  chemical  industry,  with 
mining  and  extraction  industtries,  and  with  manufacturing  and 
metalworking  industries  reveals  clearly  the  long  delays 
between  the  initiation  of  new  industrial  activities,  and  the 
discovery  of  the  actual  side  effects  on  the  hinnan  population. 
These  lags  derived  in  some  cases  from  physiological  delays 
between  exposure  to  a disease-causing  agent  and  disease,  as 
with  carcingoens,  or  from  difficulties  in  identifying  the 
etioogical  agents  of  the  disease,  for  example  in  Minamata 
disea se . 

- In  no  case  has  it  been  possible  to  fully  predict  the 
effects  of  the  products  of  the  new  technolgoies  on  humans  or 
the  ecosystem. 

- Recombinant  DNA  technology  is  less  than  ten  years  old. 
Its  industrial  applications  have  not  even  begun.  Thus  the 
course  proposed  by  the  Baltimore/ Clampbell  proposals  are 
singularly  unwise  and  contrary  to  previous  experience. The 
variety  of  living  orgnaisms  that  can  be  generated  through 
genetic  modification  of  existing  organisms  is  vastly  greater 
than  the  variety  of  organic  chemicals.  Our  experience  of  a 
vary  narrow  sector  of  microorganisms  is  clear;  a subset  of 
bacteria,  viruses  and  fungi  cause  serious  disease  in  himans. 
This  is  a major  reason  for  our  knwledge  of  them.  To  put 
foward  the  position  that  we  can  confidently  predict  the 
effects  of  all  the  great  variety  of  modified  microorganisms, 
many  of  vriiich  are  not  even  conceptualized  ,when  we  cannot 
even  predict  the  pathogenicity  of  the  existing  organisms  in 
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the  ecosystem  without  actual  experimentation  (for  example, 
Legionella)  is  to  deny  the  major  body  of  public  health 
experience . 


Absence  of  Appropriate  Expertise  and  Representation 


- Though  improvements  have  been  made  in  recent 
appointments  to  the  RAC,  the  data  base  for  their 
del iterations , namely  previous  reports  and  di scussions , were 
developed  with  minimal  input  from  those  with  experience  in 
occupational  or  environmental  health,  or  industrial 
regulation.  For  example,  representation  from  organized 
labor , particularly  those  sectors  liable  to  be  employed  in  the 
industries  mbs  minimal.  Representation  from  organizations 
such  as  the  American  Public  Health  Association,  Society  for 
Occupational  and  Environmental  Health,  Sierra  Club,  Friends 
of  the  Earth,  and  other  constituencies  who  have  developed 
substantial  technical  expertise  was  also  minimal. 

- This  is  obvious  in  the  absence  throughout  the  RAC 
deliberations  of  reference  to  previous  regulatory  experience 
with  pesticides , organics , heavy  metals,  carcinogens,  or  other 
health  hazards  associated  with  new  technologies. The  concrete 
experiences  of  attempts  to  predict  risks  before  hand  in  other 
industries  would  suggest  vastly  greater  caution  than  is 
called  for  in  the  Baltimore/ Campbell  proposals. 

Conflict  of  Interest 


- The  Baltimore/ Campbell  proposal,  if  passed,  will  almost 
certainly  be  presented  as  a voluntary  code  for  all  rDNA 
activities,  private  and  public,  laboratory  or  industrial. 

Thus  its  actual  character  will  be  to  weaken  or  eliminate  the 
prospects  for  regulating  emerging  commercial  activity .These 
porposals  have  certainly  been  looked  on  favorably  by 
commercial  Interests  and  that  sector  of  the  scientific 
community  that  stands  to  profit  from  rapid  commercial 
exploitation . 

- If  recent  corporate  prospectuses  are  correct,  some 
members  of  RAC  involved  in  the  efforts  to  dismantle  the 
guidelines  have  equity  positions  in  corporations  who  stand  to 
benefit  from  a relaxed  regulatory  climate.  The  Federal 
Register  docunents  make  no  mention  of  this  conflict.lt  was  ray 
understanding  that  members  of  government  committees  are  not 
permitted  to  have  investments  in  corporations  they  are 
charged  with  regulating. 

In  sunmary  I recotranend  that  both  the  original  and  the 
modified  Baltimore/ Campbell  proposals  be  rejected.  The 
existing  Guidelines  are  administratively  awkward  and  do  need 
improvement.  However,  the  character  of  the  changes  are  the 
addition  of  health  surveillance,  systematic  monitoring  of 
unintentional  releases  o organisms,  continuing  risk 
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assessment  studies,  and  continued  emphasis  on  trainng, 
enforcement  of  good  procedures,  and  long  term  record  keeping 
and  oversight.  With  such  procedures  in  place,  the 
inconvenient  emphasis  on  individual  cases  can  be  lessened. 

The  new  genetic  technologies  have  extraodlnary  social  and 
econcomic  potential.  To  realize  the  benefits  we  must  learn 
from  past  mistakes,  past  technological  arrogance  and  denial 
of  problems,  and  be  willing  to  invest  in  the  safe 
procedure , assessment , and  long  term  studies  needed  to 
minimize  the  negative  side  effects. 

In  not  advancing  these  goals  the  current  RAC  proposals  fail 
to  protect  the  long  term  interests  of  the  general  public,  the 
genetic  engineering  industry  itself,  and  the  scientific 
community. 


[724] 


DEPARTMENT  OF  HEALTH  fli  HUMAN  SERVICES 


Public  Health  Service 


National  Institutes  of  Health 
Bethesda.  Maryland  20205 
Bldg.  7,  Rm.  304 


January  29,  1982 


Or.  Willlaa  J.  Gartland,  Jr. 

Director,  Office  of  Recoaibinaot 
D)IA  Activities 
Building  31,  Rooa  4A52 
National  Institutes  of  Health 
Bethesda,  Maryland  20205 

Dear  Bill: 

This  ia  to  give  ay  coaaents  on  the  proposed  changes  in  the  NIH  Guidelines 
presented  in  the  Federal  Register  of  Deceaber  4 and  Deceaber  7,  1981. 

First,  I enthusiastically  endorse  the  concept  of  reducing  both  the  con- 
tainaent  requireaents  and  the  adainistrative  review.  However,  as  to  the 
aeans  of  achieving  the  reductions,  I don't  find  either  proposal  to  be 
fully  satisfactory. 

Vith  regard  to  the  Baltiaore-Casq>bell  proposal,  I agree  with  making  the 
great  bulk  of  the  guidelines  a voluntary  code  of  practice,  but  I would 
like  to  see  retention  of  NIH's  control  over  four  categories  of  research 
that  carry  a clear  potential  of  risk.  These  are  1)  the  drug  resistance 
traits,  2)  the  highly  potent  polypeptide  toxins,  3)  deliberate  release 
into  the  environment,  and  4)  virus-virus  recombinants  that  could  gener- 
ate a nondefective  vims  with  an  expanded  host  range  or  tissue  specific- 
ity. Numbers  1,  2,  and  3 are  the  old  prohibitions;  they  should  not  be 
prohibited  (as  would  follow  from  the  admonition  in  section  III  of  the 
Baltimo re-Campbell  proposal)  but  should  be  done  only  after  careful 
scrutiny. 

Vith  regard  to  nondefective  virus-virus  recombinants,  I think  there 
will  be  intensive  investigation  of  the  molecular  basis  of  the  exquisite 
species  and  tissue  specificities  of  viral  infections,  using  ^ vitro 
generated  recombinants.  This  will  be  an  exciting  and  important  field, 
vith  implications  not  only  for  virus  infections  but  also  for  cell  regu- 
lation and  control  mechanisms.  These  experistents  will  by  design  gener- 
ate novel  viruses  with  expanded  host  ranges  and  increased  ability  to 
replicate  in  various  cells  or  organs.  I would  like  to  be  assured  that 
such  experiments  are  done  with  care,  awareness,  and  external  expert 
review. 

I agree  with  the  Gottesmann  proposal  to  the  extent  that  it  maintains  a 
residuum  of  NIH  control  and  oversight,  but  I feel  that  the  classifica- 
tion of  experiments  is  still  overly  complex  and  that  the  use  of  the  old 
CDC  classification  for  deciding  on  containment  conditions  does  not  have 
a solid  scientific  basis. 
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In  summary,  I would  like  to  see  the  regulatory  aspects  of  the  guidelines 
kept  in  place  for  a bare  handful  of  experimental  systems.  This  would 
serve  two  purposes:  keeping  the  broadly  acknowledged  potential  dangers 

under  external  scrutiny,  and  retaining  the  basic  ORDA-RAC  structure  in 
place  so  that  it  can  easily  respond  to  future  developments. 


Sincerely  yours. 


Wallace  P.  Rowe,  M.D. 
Chief,  Laboratory  of  Viral 


Diseases 

National  Institute  of  Allergy 


and  Infectious  Diseases 
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Lilly  R*s«arch  LaboratoiiM 

A Division  o(  Ell  Liny  and  Coinpany 
307  East  McCarty  Street 
Indianapolis  Indiana  46285 


Irving  S Jonnson  Ph  0 
Vice  PinOani 


January  29,  1982 


Dr.  William  J.  Gartland,  Jr.,  Director 
Office  of  Recombinant  DMA  Activities 
Building  39,  Room  4A52 
National  Institutes  of  Health 
Bethesda,  Maryland  20205 

Re:  Recombinant  DNA  Research 

Proposed  Revised  Guidelines  for  Research  Involving 
Recombinant  DNA  Molecules,  46  Fed.  Reg.  59368 
(December  4,  1981) 

Dear  Bill: 

Eli  Lilly  and  Company  (Lilly)  has  been  involved  in  recombinant 
DNA  research  and  product  development  for  several  years.  In 
addition  to  observing  the  1974-76  moratorium  on  certain  types 
of  recombinant  DNA  research,  Lilly  scientists  have  voluntarily 
complied  with  the  guidelines  since  their  inception.  Company 
representatives  have  regularly  attended  meetings  of  the  NIH 
Recombinant  DNA  Advisory  Coimnittee,  suggested  certain 
modifications  in  the  guidelines,  and  studied  and  commented  on 
proposals  advanced  by  others. 

The  proposed  modifications  in  the  guidelines  might  appear  to 
impact  primarily  on  NIH  grantees  and  thus  be  considered  to  affect 
somewhat  less  directly,  the  non-NIH  funded  research  laboratories 
that  comply  on  a voluntary  basis.  We  feel,  however,  that  contin- 
uing unnecessary  limitations  on  any  significant  part  of  the 
country's  research  endeavors  adversely  affects  the  entire 
research  community.  Furthermore,  the  obvious  encouragement  given 
to  foreign  practitioners  of  recombinant  DNA  technology  by  their 
respective  governments  places  a responsibility  on  our  Federal 
agencies  to  permit  all  U.S.  laboratories,  whether  academic, 
government,  or  industrial  to  remain  competitive  in  such  efforts. 

Anticipated  public  health  and  environmental  risks  in  relation  to 
recombinant  DNA  activities  have  not  developed;  increased  inputs 
from  experts  in  the  fields  of  infectious  disease  etiology  and 
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pathology  as  well  as  risk  assessment  test  results  have  indicated 
no  more  demonstrable  hazard  than  that  expected  for  the  organisms 
from  which  the  recombinant  DNA  is  derived.  Consequently,  Lilly 
recommends  that  the  current  Baltimore/Campbell  proposal  and  Dr. 
Gottesman's  recommendations  be  given  careful  consideration. 

As  the  company's  experience  with  recombinant  technology  has 
progressed  and  both  risk  assessment  and  environmental  monitoring 
data  have  accumulated  (some  from  our  own  studies  on  host-vector 
systems  for  large  scale  use),  we  have  come  to  view  the  constraints 
of  the  current  NIH  guidelines  with  some  apprehension.  It  is  now 
apparent  that  the  broad  background  of  four  decades  of  experience 
in  antibiotic  fermentation  is,  indeed,  applicable  to  large  scale 
production  of  recombinant  organisms  and  that  the  evidence  of 
responsible  conduct  of  that  component  of  industry  strongly 
supports  the  idea  of  converting  the  guidelines  to  a code  of 
standard  practice.  Thus,  philosophically,  the  status  of  this  new 
technology  would  be  returned  to  that  which  has  been  recognized  as 
appropriate  throughout  more  than  a century  of  research  on  patho- 
genic bacteria  and  viruses.  We  view  recombinant  DNA  experiments 
in  this  same  light  and  conclude  that  formal  controls  over  this 
activity  do  not  serve  a useful  purpose.  Although  research  may 
involve  consideration  of  nearly  all  possible  contingencies,  it 
precludes  certainty  as  to  their  occurrence;  therefore,  research 
in  any  scientific  field  always  proceeds  with  some  unknown  elements 
of  risk.  However,  by  the  time  production  status  is  achieved  for 
a recombinant  DNA  or  other  product,  those  elements  are  no  longer 
unknown,  and  the  design  and  utilization  of  production  facilities 
proceeds  on  the  basis  of  better  identified  and  tolerable  risks, 
if  any. 

Company  personnel  have  not  explored  the  total  cost  of  compliance 
with  the  guidelines  for  the  past  five  years  in  detail,  but  it 
is  readily  apparent  that  compliance  has  involved  hundreds  of 
thousands  of  dollars  spent  on  containment  facilities  for 
experiments  which  can  now  be  conducted  in  an  ordinary  micro- 
biological laboratory  — plus  several  man-years  of  scientists' 
and  other  support  personnel  time  spent  in  preparing, 
distributing,  receiving,  reading,  and  filing  documents, 
conducting  and  participating  in  company  and  national  meetings, 
all  with  concurrent  travel  and  communications  efforts.  The 
Baltimore/Campbell  proposal  appears  to  embody  a logical 
transition  to  decreased  controls  in  this  area. 

We  believe  that  responsible  scientists  in  academic  institutions 
and  other  organizations  receiving  NIH  grants,  can  and  will  follow 
the  guidelines  on  a voluntary  basis.  Should  NIH  receive  informa- 
tion that  a specific  grantee  is  not  conducting  recombinant  DNA 
research  in  a responsible  manner,  NIH  can  still  exercise 
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discretion  or  impose  other  sanctions  with  respect  to  grants  to 
that  organization.  The  proposed  simplification  of  the  guidelines 
with  respect  to  containment  levels  is  desirable  as  is  the 
elimination  of  prohibitions  in  Section  (I-D)  of  the  guidelines. 

Lilly  also  notes  and  appreciates  the  very  thoughtful  report 
submitted  by  Dr.  Gottesman.  Her  recommendations  contain  several 
responsible  suggestions  for  decreasing  restrictions  in  the 
guidelines,  which  are  not  required  for  public  health  or  laboratory 
safety.  Although  these  merit  careful  consideration,  we  believe 
they  could  be  improved  - particularly  with  regard  to  minimizing 
the  extensive  bookkeeping  and  approval  mechanisms  that  would 
still  remain  in  place. 

The  Federal  Register  notice  contains  comments  relative  to 
industrial  applications  of  recombinant  DMA  technology.  In  this 
regard,  it  should  be  noted  that  the  report  of  the  Commission  of 
the  European  Communities  entitled  "Hazards  Involved  in  the 
Industrial  Use  of  Micro-organisms"  states: 

(p.  27) 

"In  practice,  an  industrial  fermentation  process  is 
extremely  unlikely  to  become  contaminated  with  a highly 
pathogenic  microorganism,  because  the  environment  inside  an 
industrial  fermenter  is  so  different  from  that  of  the  human 
body  that  pathogenicity  confers  no  advantage  upon  the 
organism. " 

(p.  36-38) 

"In  discussion  with  firms  involved  in  or  intending 
exploitation  of  large  scale  biotechnology,  we  have  been 
impressed  by  the  well  documented  care  that  they  have  taken 

to  ensure  the  wholesomeness  of  their  products." "The 

imposition  of  standards  that  are  not  measurable  by  available 
techniques,  too-frequent  changing  of  standards  without 
adequate  warning  to  the  industry  concerned,  and  the  blind 
application  to  biotechnological  products  of  standards  more 
stringent  than  those  applied  to  the  traditional  materials 
that  they  seek  to  replace,  can  impose  an  unwarranted  burden 
on  an  industry  already  beset  by  restrictions  and  ill-founded 
suspicion." 

It  is  Lilly's  belief  that  industrial  organizations  involved  in 
recombinant  DNA  technology  have  acted  in  a responsible  manner. 

Such  organizations  have  been  and  remain  subject  to  a number  of 
federal  and  state  sanctions  with  respect  to  worker  safety  and 
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environmental  controls.  In  addition,  at  least  insofar  as  the 
pharmaceutical  industry  is  concerned,  the  initial  products  to  be 
derived  from  recombinant  DNA  technology  will  be  subject  to  the 
investigational  new  drug  and  new  drug  application  review  and 
approval  procedures  under  Section  505  of  the  Federal  Food,  Drug, 
and  Cosmetic  Act.  Consequently,  any  pharmaceutical  products 
which  become  commercially  available  for  health  care  will  be 
reviewed  for  both  safety  and  efficacy. 

Because  of  a continuing,  recognizable  level  of  public  interest  in 
recombinant  DNA  technology,  we  also  acknowledge  the  desirability 
of  maintaining  the  RAC.  New  developments  in  the  field  gradually 
move  us  closer  to  the  need  for  answers  to  ethical  and  philoso- 
phical questions  about  applications  of  the  technology.  Other  new 
findings  may  point  to  problems  not  yet  conceived.  A periodic 
review  of  the  field  by  the  RAC  would  certainly  be  in  order. 

Further,  with  respect  to  long  term  safety  considerations,  it 
should  be  noted  that  representatives  of  federal  agencies  involved 
in  environmental  and  public  health  matters  participate  in  the 
activities  of  the  RAC.  Since  both  of  the  proposals  under 
consideration  would  retain  the  RAC,  the  ad  hoc  representatives  of 
various  cabinet  level  and  regulatory  agencies  would  continue  to 
serve.  These  individuals  provide  oversight,  should  safety 
concerns  emerge. 

It  also  appears  desirable  for  local  institutions  to  assume  primary 
responsibility  for  safety  considerations.  In  this  regard,  Lilly 
urges  the  RAC,  should  it  adopt  the  Baltimore/Campbell  proposal, 
to  recommend: 

1.  the  continuation  of  local  Institutional  Biosafety 
Committee  activities  in  some  form; 

2.  appropriate  training  in  laboratory  procedures  and 
safety  for  research  laboratory,  development,  and 
production  personnel  involved  in  recombinant  DNA 
technology.  Adequate  scientific  standards  - such  as 
the  guidelines  - whether  mandatory  or  voluntary,  become 
meaningful  and  effective  only  if  local  personnel  are 
adequately  trained  and  appropriate  institutional 
procedures  are  followed;  and 

3.  the  issuing  of  a public  statement  pointing  out  the 
absence  of  any  perceived  need,  on  a scientific  basis, 
for  regulatory  activity  at  the  state  or  local  level. 
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Finally,  we  acknowledge  gratefully  the  astute  study  of  the  state 
of  recombinant  DNA  technology  and  the  critical  evaluation  of 
facts  in  the  field  which  led  Drs.  Baltimore  and  Campbell  to  make 
this  proposal. 

We  offer  the  above  comments  in  a spirit  of  thoughtful  concern 
with  the  hope  that  they  may  be  of  assistance  to  the  committee  in 
reaching  a logical  decision. 


Irving  S.  Johnson 
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National  Union  of  Hospital  and  Health  Care  Employees  a division  of  rwdsu/afl-cio 

310  West  43rd  Street,  New  York,  N.Y.  10036  (212)  582-1890  ^ 


January  29,  1982 


Director 

Office  of  Recombinant  DNA  Activities 
National  Institute  of  Health 
Building  31,  Room  4A52 
Bethsada,  Maryland  20205 

Dear  Sir/Madcim: 

Enclosed  are  comments  on  the  proposed  revisions  of  NIH 
Guidelines  for  Research  Involving  Recombinant  DNA  Molecules 
prepared  by  District  1199,  National  Union  of  Hospital  and 
Health  Care  Employees , We  regret  that  the  early  deadline 
for  the  receipt  of  comments  did  not  enable  us  to  comment 
specifically  on  the  technical  aspects  of  the  proposals. 

We  hope  you  find  these  comments  helpful  in  reevaluat- 
ing the  guidelines. 


Very  truly  yours. 


Laura  Jol 
OSHA  Coordinator 


LJ/jw 
coe:  1199 
end . 


Laofi  J.  Oavi*,  President 

Hwiry  HIcIioIm,  Secretary-Treasurer  Dorh  Ttimar,  Secretary 
Mm  Fenar,  Executive  Secretary 

Wefcart  HwhlanlcMiny,  Executive  Vice  President  for  Organization 


Vice  PreMenti 

)ohn  Black  • Barbara  Bloomfield  • )erome  Brov,n  • Sondra  Clark  • Aberdeen  David 
Al  Evanoff  • Donna  Ford  • Larry  Fox  • Vivian  Gioia  • Ronald  Hollie  • lack  Hustwit 
Philip  Kamenkowrtz  • Edward  Kay  • Ramon  Malav^  • )esse  Olson 
Floris  Saunders  • Robert  Summers  • Edward  Wecker 


[732] 


PROPOSED  REVISIONS  OF  NIH  GUIDELINES  FOR 


RESEARCH  INVOLVING  RECOMBINANT  DNA  MOLECULES 


COMMENTS 


Sxibmitted  by:  Judith  B6rek 

Vice  President  aind  Director  of 
Legislative  and  Professional  Programs 


Laura  Job 
Coordinator 

Occupational  Safety  and  Health  Project 


District  1199 

National  Union  of  Hospital  and 
Health  Care  Elnployees 
RWDSU/AFL-CIO 


January  29,  1982 
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District  1199,  National  Union  of  Hospital  and  Health  Care 
Employees,  represents  over  120,000  health  care  employees  nationally 
in  service,  maintenance,  clerical,  technical  and  professional 
classifications  in  health  care  institutions . Included  in  our 
membership  are  technicians,  technologists,  scientists,  clerical 
workers,  aides  and  housekeepers  employed  in  laboratories  en- 
gaged in  recombinant  DNA  research.  We  wish  to  comment  on  the 
two  proposed  revisions  of  NIH  Guidelines  for  Research  Involving 
Recombinant  DNA  Molecules  from  both  an  occupational  health  and 
public  health  viewpoint. 

1199  strongly  opposed  both  the  RAC  and  Gottesman  Proposals. 

As  health  care  workers  we  are  well  aware  of  the  toll  that  new  medical 
technology  has  taken  on  health  care  consiamers  and  employees . The 
best  example  of  this  is  the  indiscriminate  use  of  diagnostic  and 
theraputic  radiation.  The  use  of  fluoroscopy  to  monitor  tuber- 
culosis in  the  1930 's  and  40 's  and  the  resulting  increase  in 
breast  cancer  taught  us  about  the  sensitivity  of  breast  tissue  to 
radiation.  The  widespread  use  of  pelvimetry  made  clear  the  vul- 
nerability of  the  fetus,  as  studies  linked  x-ray  exposure 
utero  to  increases  in  leukemia  and  genetic  defects  in  those 
children.  An  increase  in  thyroid  cancer  has  been  related  to  the 
use  of  radiation  therapy  for  enlarged  thymus,  tonsils,  and  adenoids 
in  infants  and  children. 

Pioneers  in  the  field  of  radiology  and  their  successors  also 
suffered  a much  higher  death  rate  from  cancers  and  other  diseases 
now  known  to  be  sensitive  to  radiation.  Radiation  technology 
is  not  unique.  Whether  it  is  the  use  of  benzene  in  laboratories 
or  DES  during  pregnancy  the  trend  has  been  to  develop  and  apply 
new  technology  without  regulation,  study  the  effects  years  later 
(after  the  effects  have  become  tragically  apparent) , and  then 
begin  to  regulate  the  technology. 

District  1199  believes  that  the  NIH  Guidelines  as  they  now 
exist  are  proof  that  we  have  learned  the  lesson  that  our  experience 
with  radiation,  toxic  substances  and  pharmecuticals  teaches: that 
new  and  rapidly  growing  technology  must  be  strictly  regulated 
until  it  is  proven  safe.  Any  change  in  the  present  NIH  guidelines  that 
goes  beyond  administrative  streamlining  is  premature.  The  absence^ 
of  an  epidemic  due  to  recombinant  DNA  research  does  not  indicate 
that  the  guidelines  are  unnecessarily  severe.  Actually  this  is 

- more  - 


[734] 


2 


a very  good  argument  for  the  guidelines'  effectiveness . More 
important  however,  is  our  total  ignorance  of  the  long  term  effects 
of  this  research  on  both  the  public  and  on  the  research  workers. 

1199  members  care  daily  for  patients  who  have  infections. 

Some  of  these  infections  are  drug  resistant,  some  spread  through- 
out the  hospital  and  infect  other  patients  and  employees;  some 
infections  such  as  influenza  cannot  be  cured  by  medical  science.... 
sometimes  patients  die  of  these  infections.  We  should  not  risk 
adding  newly  synthesized  and  badly  designed  organisms  to  the 
human  burden,  as  we  do  not  yet  have  complete  knowledge  of,  or  con- 
trol over  those  organisms  which  now  assault  us. 

Research  workers,  having  more  proximity  would  be  at  even 
greater  risk  of  infection  than  the  general  pxiblic.  Nothing  is 
known  about  the  long  range  effects  of  worker  exposure  to  recom- 
binant DNA  molecules,  eind  therefore  long  term  epidemiological 
studies  of  these  workers  should  be  instituted. 

For  these  reasons  District  1199  strongly  opposes  any  change 
in  the  NIH  guidelines,  and  moreover,  would  like  to  see  the  present 
guidelines  mandatory  for  industry  as  well  as  NIH  fund  recipients. 

District  1199  regrets  the  eibsence  of  any  labor  representation 
on  the  Recombinant  DNA  Advisory  Committee,  and  questions  whether 
the  scientific  members  on  the  committee's  commercial  interests 
in  recombinant  DNA  technology  have  blinded  them  to  the  public 
welfare. 
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Dr.  William  Gartleuid,  Jr. , Director 
Office  of  Recombinant  DNA  Activities 
Rationed.  Institutes  of  Health 
Bethesda,  MD  20205 

Dear  Dr.  Gartland: 


I am  writing  in  support  of  the  proposal 


appecuring  in  the  December  4,  1981  Federal  Register  to 
1)  cease  mandatory  implementation  of  the  Guidelines 
for  experiments  involving  recombinant  DNA,  2)  simplify 
the  Guidelines  to  the  extent  that  most  experiments  now 
requiring  P2  or  P3  containment  be  recommended  at  PI, 

3)  eliminate  the  prohibitions  section  (I-D)  of  the 
current  Gviidelines. 


1230  YORK  AVENUE  • NEW  YORK,  NEW  YORK  10021 


Januaiy  29,  1982 


Yefurs  sincerely 
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Stat«Univ«r«ity  of  New  York  at  Buffalo 


BIOeATETY  COMMITTEE 


Jamueiry  29,  1982 


Willie  J.  Gartland,  Jr.,  Fh.D. , Director 
Office  of  Reoanbinant  IKA  Activitiee 
Nationed  Institutes  of  Heedth 
Building  31,  Roon  4A52 
Bethesda,  Maryland  20205 

Dear  cr.  Geurtland: 


I an  writing  in  response  to  the  two  main  p^opoe^ds  presently  being 


considered  as  a revision  of  the  "NTH  Guidelines  for  Rese2u:ch  Involving  Reccn- 
binamt  ONA  Molecules".  I have  spoken  with  a few  menbers  of  our  Bioeadety  Ocn- 
mittee  and  with  physicians  in  the  aurea  who  are  experts  in  infectious  diseases. 


M/  feeling  is  that  the  RAC  proposal  may  involve  a greater  change 


than  is  wise  at  the  present  time.  The  establishnent  of  the  local  IBC  and 
guidelines  for  conducting  research  with  reocnbinant  CNA  have  been  useful.  If 
a looad  institution  is  not  required  to  have  an  IBC  or  a Biological  Sadety  Offi- 
cer there  may  be  no  one  to  TBvieu  or  supervise  aurtivities  or  to  periodicadly 
ronind  individual  investigators  what  a code  of  good  praKrtioe  shoidd  be.  When 
guidelines  are  established,  but  not  made  mandatory,  then  less  attention  is 
given  to  them,  more  caurelessness  follows,  amd  less  oonoem  %d.U  be  devoted  to 
avoiding  and  reporting  accidents.  I believe  that  guidelines  for  adl  micro- 
organisms (as  proposed  by  CDC)  could  be  made  mandatary  by  a local  IBC  as  a 
useful  safety  regidation.  This  requirement  would  be  more  effective  than  a 
voluntary  code  of  good  practioe. 


My  greatest  oonoem  about  the  RAC  proposal  involves  the  plan  to 


eliminate  prohibitions.  The  message  that  %rill  oome  across  at  the  locad  level 
is  that  the  guidelines  auxl  all  prohibitions  -have  been  abolished;  the  adronish- 
ments  not  to  do  experiments  involving  drug  resistant  traits  and  toxin  genes  will 
be  lost  and  forgotten.  At  the  very  least  these  latter  types  of  experiments 
should  be  highlighted,  reviewed,  approved  and  supervised  by  a local  IBC,  pre- 
ferably with  RAC  review  and  NIH  approval  as  stated  in  the  Gottesman  propx3saLl. 


In  conclusion,  I would  favor  the  Gottesman  proposal,  particularly 


because  of  the  statement  on  prohibitions  (Section  I-O)  £uxi  secondly,  to  recog- 
nize the  present  need  to  oontinue  mandatory  guidelines  and  the  local  IBC. 


Best  wishes  in  your  attenpt  to  resolve  these  issxies. 


Sincerely  yours 


H.  Kite,  Jr.,  Ph.D. 


Professor  of  Microbiology 
Ch 


JHKzjlw 


Wr  MICHAEL  HALL  BUFFALO.  NEW  YORK  U114  TEL  fMOBSI-SSOI 
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The  Uhivotsity  of  %stem  Cancer  Gaiter 


M.  D.  Anderson  Hoq>ital  and  Tumor  Institute 

Tex»  Medical  Center  • 67?3  Bertner  Avenue  • Houston,  Texas  77030 


Office  of  the  President 


January  29,  1982 


Director,  Office  of  Recombinant 
DNA  Activities 
Building  31,  Room  4A52 
National  Institutes  of  Health 
Bethesda,  Maryland  20205 

Dear  Sirs: 

The  Subcommittee  on  Recombinant  DNA  of  The  University  of  Texas 
System  Cancer  Center  has  reviewed  the  two  proposed  Revised  Guide- 
lines for  Recombinant  DNA  Research  in  the  Federal  Registers  of 
December  4 and  December  7,  1981.  While  the  subcommittee  sees  no 
prospects  of  accidents  associated  with  recombinant  DNA  research,  we 
consider  it  prudent  and  timely  to  support  the  proposed  guidelines 
of  December  7,  1981  submitted  by  Dr.  Susan  Gottesman.  These  guide- 
lines retain  the  Institutional  Biosafety  Committee  to  oversee 
certain  experiments  and  NIH  compliance  required  for  others.  We 
support  a requirement  for  notification  to  the  IBC  of  certain  other 
recombinant  DNA  experiments  as  outlined  in  the  Gottesman  proposal. 


Sincerely, 


HDH:bb 
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United  States 
Department  of 
Agriculture 


Agricultural 

Research 

Service 


Northeastern  Region 
Plum  IslarKJ 
Animal  Disease  Center 


P.O.  Box  848 
Greenport,  New  York 
11944 


January  29,  1982 


SUBJECT:  Corments  on  “IVo  Proposals  Concerning  Major  Revision  of  NIH 

Guidelines  for  Research  Involving  Recombinant  DMA  Molecules 

TO:  Dr.  William  Gartland,  Director 

Office  of  Recombinant  DNA  Activities 
NIH 

Bldg.  31,  Room  4A52 
Bethesda,  MD  20205 


The  two  proposals  were  reviewed  in  detail  by  PIADC  staff. 

Our  ccrments  are  stnfnarized  below: 

1.  We  advise  against  adaption  of  the  RAC  proposed  (Federal  Register  12/4/81) 
and  reconnend  adaption  of  the  Oottesman  proposal  (Federcd  Register  12/7/81) 
with  seme  modifications.  Under  1-D  prohibitions,  we  suggest  that  in  addi- 
tion to  those  items  eixrlosed  by  brac)cets,  ie,  (drug  resistance)  that  the 
follcwing  be  added  "and  work  with  Class  4 and  5 agents". 

2.  Genercd  corment  on  III,  Containment  Levels.  We  are  in  agreement  with  the 
current  containment  levels  as  set  forth  by  the  proposed  guidelines  from  CDC 
(Proposed  Biosafety  Guidelines  for  Microbiol ogiced  and  Bicmedical  Laborator- 
ies) and  by  the  Arbevirus  Conmittee  (Am.  J.  Trop.  Med.  Hyg.  29:  1359-1381, 
1980).  Therefore,  we  suggest  that  the  containment  level  for  recombinant  DNA 
research  be  that  of  the  microorganism  that  is  being  worked  with  as  defined 
in  the  above  two  references.  Further,  we  recermend  that  the  containment 
level  for  large  scale  production  be  one  level  above  that  for  research  and 
pilot  "scale  up"  experiments. 

3.  Oonoerning  Section  IV,  Roles  and  Responsibilities,  we  would  suggest  that  the 
Gottesman  proposal  be  modified  as  follows:  Level  1 and  2 research  woric  only 
be  recorded  with  the  local  IBC;  Level  3 work  require  prior  approval  of  the 
local  IBC  and  recorded  with  the  NIH,  ORDA.  Finally,  we  recommend  that  work 
with  Level  4 and  5 organisms  and  other  work  as  noted  in  1-D  require  prior 
approval  of  the  local  IBC  and  final  approval  of  either  the  full  RAC  Carmit- 
tee  or  a subcenmittee  of  the  RAC  set  up  for  such  purposes.  Another  safe 
guard  would  be  a requirement  of  inspection  of  Level  4 facilities  by  an 
expert  safety  committee  before  approval  of  such  work. 


J.  H.  Graves 
H.  L.  Bachrach 
D.  M.  Moore 
J.  S.  Wadker 
G.  Still 
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osu 


Th«  OMo  State  UnivaraHy 


Graduate  School 


University  Mali 
230  North  Oval  Mail 
Columbus,  Ohio  43210 


Phone  614  422-6031 


January  29,  1982 


Director 

Office  of  Recombinant  DNA  Activities 
Building  31,  Room  4A52 
National  Institutes  of  Health 
Bethesda,  Maryland  20205 

Dear  Sir: 

The  Institutional  Biosafety  Committee  of  The  Ohio  State  University 
has  studied  the  "RAC  Proposal"  and  the  "Gottesman  Proposal"  for 
modification  of  the  NIH  Guidelines  for  Research  Involving  Recombinant 
DNA  Molecules.  By  a vote  of  9:1  of  the  members  in  attendance,  the 
IBC  voted  approval  of  the  RAC  Proposal.  Upon  the  recommendation 
of  the  IBC,  The  Ohio  State  University  endorses  the  RAC  Proposal  and 
urges  its  final  approval  by  the  RAC  and  by  the  Director  of  the  NIH. 

If  this  modification  of  the  NIH  Guidelines  goes  into  effect.  The 
Ohio  State  University  will  disband  its  Institutional  Biosafety 
Committee  and  handle  safety  considerations  for  recoirtinant  DNA 
research  by  the  same  procedures  used  in  other  area  of  research. 


T . 

Associate  Dean  for  Research 


TRD/jl 
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THE  UNIVERSITY  OF  MICHIGAN 
LAW  SCHOOL 
Hutchins  Hall 
Ann  Arson.  Michioan  asios 


January  29,  1982 


Dr.  William  J.  Gartland,  Jr. 

Director,  Office  of  Recombinant  DNA  Activities 
National  Institute  of  Health 
Building  31,  Room  4A52 
Bethesda,  Maryland  20205 

Dear  Dr.  Gartland: 

I would  like  to  comment  on  the  proposal  of  the  Recombinant 
DNA  Advisory  Committee  (RAC)  to  convert  the  current  rDNA 
Guidelines  to  a voluntary  code  of  standard  practice  and  to 
eliminate  prior  approval  by  Institutional  Biosafety  Conmittees 
before  experiments  can  be  begun  (or  approval  by  NIH  in  other 
classes  of  experiments) . I have  followed  the  rDNA  controversy 
closely  since  its  early  days.  The  original  Guidelines  appeared 
to  be  an  acceptable  balance  between  total  prohibition  of  such 
research  and  the  desire  of  at  least  some  in  the  scientific 
community  to  proceed  at  full  speed.  The  Guidelines  repre- 
sented a govemmentally  imposed  norm,  with  regulatory  teeth 
consisting  of  the  sanction  of  refusal  or  withdrawal  of  funding, 
that  was  taken  seriously  by  those  engaged  in  research.  I 
strenuously  object  to  the  attempt  by  the  RAC  to  downgrade  the 
Guidelines  to  the  status  of  a moral  code.  Let  me  state  my 
objection  in  the  form  of  four  propositions. 

I . The  risks  inherent  in  rDNA  research  are  neither  completely 
understood  nor  can  they  be  dismissed  as  trivial. 

The  Report  of  the  Working  Group  on  Revision  of  the  Guidelines^ 
while  making  a case  for  a scaling  down  of  estimates  of  hazard 
with  regard  to  certain  assumptions  regarding  the  "vinique  danger" 
of  rDNA  research,  concludes  that  "a  particular  subject  of  ex- 
periments may  still  pose  some  possibility  of  risk  . . . the 
possibility  for  improving  the  virulence,  host  r^e,  or  surviva- 
bility of  some  pathogens  does  seem  to  exist."  The  Group  asks 
how  serious  this  risk  is,  suggesting  that  more  risk  assessment 
work  is  needed  to  confirm  that  these  risks  are  real  or  not. 
Evidence  that  health  and  environment  hazards  of  rDNA  research 
are  unfounded  is  still  limited;  the  thrust  toward  dismantling 
the  regulations  seems  to  relate  more  to  pressure  to  get  on 
with  the  research  in  an  exciting  new  scientific  area,  rather 
than  to  a rational  assessment  that  new  experiments  on  safety 
issues  have  resolved  them  favorably.  The  burden  of  proof 
as  to  safety  should  still  be  on  the  individual  researcher,  in 
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the  sense  that  experiments  which  he  proposes  are  subject  to 
external  scrutiny  both  by  IBCs  and  by  NIH.  These  review  pro- 
cedures may  not  be  completely  satisfactory,  but  are  certainly 
better  than  pure  professional  self-regulation . 

II . The  special  nature  of  the  risks  of  rPNA  require  a heavier 
reguliTtory  burden  than  might  be  necessary  in  other  areas. 

The  rDNA  controversy  poses  problems  of  feared  catas  ^ihe, 
with  uncertainty  as  the  dominant  feature.  The  problem  of  un- 
certainty is  intensified  given  the  possibility  tha.  , search 

into  fundamental  biological  or  physical  sturctures  may  alter 
those  structures  in  a way  that  does  not  normally  occur  in  the 
natural  environment.  How  then  is  this  problem  different  from 
industrial  production  of  toxic  chemicals  and  airborne  or  water- 
borne effluent  which  may  have  long  term  health  effects?  The 
mcertainty  involved  may  be  equally  pronounced  as  to  carcino- 
genic or  mutagenic  effects  or  ecological  damage.  Radioactive 
materials  pose  unique  half-life  problems,  requiring  thousands 
of  years  in  the  cases  of  some  materials  to  decay  to  a non- 
threatening level.  Certain  toxic  chemicals  likewise  may  not 
degrade,  or  may  break  down  in  pernicious  and  unpredictable 
ways.  Both  radioactive  materials  and  toxic  chemicals  may 
enter  the  food  chain  or  other  ecological  niches  in  ways  which 
pose  similar  long  term  threats.  With  either  type  of  hazard, 
however,  the  risk  is  enhanced  because  of  the  sheer  volume  of 
the  hazardous  substances  produced  as  a byproduct  of  large 
scale  commercial  use  and  production.  Production  and  use  can 
therefore  be  reduced,  stopped,  or  altered;  regulatory  measures 
to  govern  shipment  and  storage  can  be  implemented;  the  source 
of  the  hazard,  being  traceable,  can  be  pinpointed. 

Research,  such  as  biological  research  represented  by  the 
rDNA  controversy,  offers  hazards  of  a different  order  of  magni- 
tude. The  putative  risks  involve  pathogens,  altered  organisms, 
changed  immunological  defenses.  The  source  of  these  hazards 
can  reproduce  and  mutate  if  an  adaptive  niche  is  available. 

The  level  of  production  required  for  self-sustaining  growth  re- 
quires only  a single  laboratory  experiment,  unlike  toxic 
chemical  byproducts,  which  are  linked  to  commercial  levels  of 
production.  Attention  to  research  hazards  is  therefore  best 
directed  at  the  earliest  stages  of  investigation. 

This  comparison  suggests  that  hazards  of  rDNA  research  pose 
problems  earlier,  not  being  dependent  upon  volume  production  to 
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generate  a high  level  of  risky  byproducts.  Second,  regula- 
tory approaches  are  needed  at  such  an  early  stage.  By  the 
time  a technology  is  in  place,  and  a level  of  commercial  pro- 
duction achieved,  we  have  generally  responded  with  a regula- 
tory apparatus.  The  Environmental  Protection  Agency  regulates 
toxic  substances  as  well  as  industrial  pollution;  the  Nuclear 
Regulatory  Commission  governs  the  hazards  of  nuclear  power 
generation;  OSHA  regulates  the  workplace.  Such  regulation  may 
be  inadequate,  but  at  least  a mechanism  to  assess  risks  is 
in  place.  The  same  cannot  be  said  for  the  regulation  of 
scientific  research  at  its  inception.  Recombinant  DNA  research 
and  the  biotechnology  that  has  emerged  from  it  command  our 
attention  because  of  scientific  perceptions  of  the  promise 
of  the  technique  in  uncovering  areas  of  ignorance  about  human 
genetic  structure,  and  the  promise  of  profitable  commercial 
applications.  It  is  a paradigm  case,  like  the  development 
of  nuclear  research  in  the  fifties,  for  hazards  as  part  of  the 
research  itself,  raising  questions  about  the  technique,  its 
directions,  and  the  effectiveness  of  scientific  self-regulation 
when  confronted  with  risky  research. 

Professional  self-regulation , through  a "voluntary  code 
of  standard  practice,"  will  be  ineffective  in  controlling 
hazardous  experiments. 

A brief  account  of  the  status  of  the  scientific  enterprise 
as  a profession  will  illustrate  the  limits  of  such  self-regulation. 

Science  is  a profession,  sharing  common  features  with  law 
and  medicine,  such  as  a high  educational  requirement  for  entry; 
a monopolistic  position  with  regard  to  the  performance  of  certain 
functions;  control  of  admission  standards;  and  authority  of  pro- 
fessional bodies  over  member  conduct  and  resulting  hostility  to 
lay  involvement. 

First,  the  profession  specializes  in  the  development  and 
application  of  powerful  knowledge,  that  is,  knowledge  considered 
vital  to  society's  needs.  The  methods  of  science  are  formulated 
and  accepted  by  the  scientific  community;  the  results  of  research 
are  measured  by  criteria  that  the  particular  scientific  specialty 
has  developed.  Science  is  thus  a self-defined  enterprise,  rarely 
subject  to  external  scrutiny.  Extended  specialized  training  in 
the  corpus  of  knowledge  of  the  profession  is  typical,  and  this 
socializing  experience  is  longer  and  more  encompassing  than  that 
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of  learners  in  other  occupations. 

Second,  a system  of  monetary  and  psychic  rewards  exists, 
symbolic  of  achievement  and  therefore  ends  in  themselves. 

Income  and  prestige  increase  as  professionalism  increases. 
Members  strongly  indent ify  with  their  profession,  usually  on 
a long-term  basis  and  with  little  desire  to  leave  it.  Pro- 
fessionals are  not  uniquely  motivated  by  altruism,  although 
the  institutional  structure  of  the  profession  typically  has 
an  ideological  commitment  to  serve  society.  Science  in  particu- 
lar lacks  a clear  service  orientation,  such  as  law  and  medicine 
have,  since  the  client  or  client  group  is  not  clearly  delineated 
in  science.  While  the  work  of  most  professionals  is  defined 
by  the  needs  of  a particular  client,  the  cause  for  which  a 
scientist  works  is  more  diffuse.  The  dominant  idealogy  of 
science  is  in  fact  that  the  scientist  serves  only  the  large 
goal  of  scientific  truth  in  his  pure  research,  a commitment 
to  the  value  of  advancing  knowledge.  In  reality  the  motives 
of  the  scientist,  like  those  of  any  professional,  are  a complex 
mixture  of  altruistic  and  egoistic  behavior,  with  the  ultimate 
goal  the  receipt  of  recognition  of  priority  of  discovery,  with 
its  attendant  psychic  and  career  benefits.  The  client  group 
for  the  scientist  is  either  a funding  agency  or  scientific 
peers,  in  that  the  work  performed  and  its  success  will  be  judged 
by  peers  and  it  is  they  who  are  being  served  in  the  sense  by 
seeing  unanswered  questions  resolved.  Because  of  this  lack 
of  accountability  to  a specific  client  group,  the  informal  code 
of  scientists  lacks  prescriptions  for  how  to  conduct  themselves 
with  regard  to  either  hazards  arising  out  of  research  or  harmful 
applications  as  outgrowths  of  a line  of  work. 

Third,  a profession  possesses  substantial  autonomy  and 
powers  of  self-control,  gained  either  through  professional 
associations  which  foster  group  consciousness  and  integration, 
protecting  members  from  outside  interference  and  imposition  of 
standards,  or  through  informal  networks  of  collegial  relation- 
ships. Typical  traits  include  self-determination  of  educational 
standards;  legislation  affecting  the  profession  shaped  by  the 
profession;  and  little  lay  evaluation  and  control,  with  norms 
of  practice  often  more  rigorous  than  legal  controls.  Autonomy 
may  in  fact  be  the  core  characteristic  of  a profession.  If 
autonomy  tests  professional  status,  self-regulation  is  then 
the  test  of  the  autonomy  of  a professional  grouping.  Claims 
of  autonomy  are  tested,  in  science  as  in  medicine,  by  three 
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claims.  First,  it  is  claimed  that  the  knowledge  and  skill  is 
special  and  laymen  cannot  evaluate  it;  second,  professionals 
are  responsible  and  can  be  trusted  to  work  ethically  without 
supervision;  third,  the  profession  can  be  trusted  to  take 
regulatory  action  if  one  of  its  members  acts  improperly. 


Science  can  be  distinguished  from  other  professions  by 
the  intensely  competive  environment  of  research,  as  well  as 
by  its  lack  of  a def ined  client  group.  In  science,  only  one 
solution  is  available  for  a given  problem.  In  business, 
markets  can  be  expanded  or  new  ones  created;  in  law,  no 
other  lawyer  is  competing  with  the  lawyer  retained  by  the 
client  to  achieve  a resolution  of  the  client's  problems. 

In  science,  no  scientist  has  a monopoly  on  a line  of  research. 
As  Gaston  notes,  "Competition  in  science  is  more  like  a race 
between  runners  in  the  same  track  and  over  the  same  distance 
at  the  same  time." 


Scientists  in  industry  are  usually  seen  as  a professional 
subgroup.  Since  their  incentives  are  more  clearly  determined 
by  commitment  to  the  industrial  employer,  their  contribution 
to  scientific  knowledge  is  considered  secondary  to  academic 
scientists,  for  reasons  relating  to  the  higher  prestige  of 
academic  employment  and  the  tension  between  employer  demands 
and  professional  orientation  in  the  industrial  setting. 

Academic  science  has  been  seen  as  the  paradigm  for  pure 
science,  although  it  is  apparent  that  most  scientific  areas 
have  substantial  and  deepening  industrial  connections,  and 
the  great  majority  of  scientists  earn  their  living  in  tech- 
nical work.  Given  the  pressure  to  produce  in  an  expanding 
field,  recent  evidence  suggests  that  violations  of  scientific 
norms  have  occurred  with  increasing  frequency  in  both  academia 
and  industry. 

Originality  is  prized  in  science  insofar  as  it  demonstrates 
an  important  feature  of  the  natural  world  for  the  first  time. 

In  crowded,  "hot"  fields,  such  as  biology,  competition  tends 
to  be  particularly  intense  and  tensions  greater.  With  such 
intense  competition,  competitive  behaviors  may  result  that 
tend  to  evade,  or  violate,  the  norms  of  science,  such  as 
hasty  publication,  fraud  or  theft  and  secretiveness.  The  pi- 
rating of  papers  and  falsification  of  data  has  become  more 
visible  in  recent  years,  as  major  cases  of  cheating  in  the 
bio-medical  area  have  emerged.  Disruption  of  informal  scien- 
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tific  etiquette  may  also  occur  as  the  result  of  intense 
pressures  to  achieve  commercial  applications  of  promising 
scientific  techniques.  As  a scientific  field  becomes  more 
competitive,  with  more  at  stake,  there  is  no  reason  to  trust 
professional  self-regulat ion  to  adequately  control  either 
violations  of  the  internal  norms  of  good  science,  or  viola- 
tions of  external  norms  (imposed  through  the  Guidelines), 
addressing  hazards. 

III.  The  vacuum  produced  by  the  dismantling  of  the  Guidelines 
may  well  be  filled  by  state  regulatory  measures  which  will 
produce  variant  requirements  from  state  to  state. 

Two  recent  examples  of  state  legislation  affecting  rDNA 
re.search  include  N.Y.  Public  Health  Law  ss  3220-3223  (Supp. 
1980-1981)  which  requires  a certification  procedure  for  the 
operation  of  laboratories  engaged  in  such  research,  but  bases 
its  regulation  upon  the  NIH  Guidelines:  "If  the  National  Insti- 
tutes of  Health  guidelines  are  revised,  the  commissioner  shall 
revise  the  regulations  for  the  conduct  of  recombinant  DNA 
activity  accordingly."  Thus,  if  NIH  downgrades  its  guidelines. 
New  York  will  simply  follow  suit.  Since  the  statute  also 
preempts  any  local  law  or  ordinance,  it  fails  to  present  a 
significant  regulatory  threat.  A second  example  is  Maryland, 
in  Maryland  Anno  Code  art  43  ss  898-910  (1980) . A license  is 
required,  and  a Biohazards  committee  is  to  be  apppointed  to 
monitor  licensed  projects.  The  NIH  Guidelines  are  used  again 
as  the  baseline  for  regulation;  however,  sanctions  are  more 
elaborate  including  inspection  of  premises.  These  two  examples 
make  the  point  adequately,  since  the  Maryland  provision  is 
more  demanding  than  New  York;  in  Maryland,  it  is  not  clear 
whether  the  downgrading  of  the  NIH  Guidelines  will  simply  down- 
grade the  state  regulatory  apparatus,  as  seems  to  be  the  case 
in  New  York. 

IV.  The  existing  regulatory  structure  should  be  left  in  place 
in  orddr  to  force  scientists  to  consider  specific  risks  and  to 
gain  the  benefit  of  outside  assessments  of  the  experiments 
proposed . 

The  current  structure,  utilizing  the  IBCs  and  NIH  review 
processes,  serves  two  essential  functions.  First  it  provides 
a "governor,"  a method  by  which  potentially  hazardous  research 
can  be  temporarily -stopped  in  order  to  allow  more  careful  evalu- 
ation of  risks,  benefits,  and  future  developments.  The  IBC 
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review  process  compels  a deliberate  and  explicit  consideration 
of  the  area  of  uncertainty  as  to  potential  hazards  of  certain 
experiments,  and  should  not  be  lightly  dismissed  in  favor  of 
self-regulation.  Second,  the  IBC  review  process  provides  a 
method  to  counteract  the  bias  of  the  investigator,  who  is 
understandably  eager  to  proceed  with  his  research  in  an  area 
he  has  already  identified  as  promising.  If  the  IBC  member- 
ship is  properly  constituted,  with  representation  of  viewpoints 
other  than  those  of  research  scientists  reflected  in  its 
membership,  we  would  have  a mechansim  with  some  promise  of 
evaluating  the  research  in  an  objective  fashion. 

In  summary,  it  is  my  opinion  that  the  RAC  proposal  to 
dismantle  the  Guidelines  and  the  review  process  would  be  a 
major  mistake.  Simplification  of  the  Guidelines  might  well 
be  useful,  as  proposed  in  the  Alternative  Proposal.  But  it 
is  premature  to  conclude  that  an  area  of  research  as  poten- 
tially hazardous  as  rDNA  research  should  not  be  relegated  to  the 
control  of  the  profession  of  science. 


Sincerely  yours. 


Barry  R.  Furrow 
Professor  of  Law  (Visiting) 


BRF/jhp 
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Dr.  William  Gartland,  Director 
Office  of  Recombinant  DNA  Activities 
Building  31,  Room  4A52 
National  Institutes  of  Health 
Bethesda,  Maryland  20205 

Dear  Dr.  Gartland: 

I want  to  comment  on  the  two  alternative  proposed  revisions  of  the  NIH 
Recombinant  DNA  Guidelines  that  are  now  being  considered.  While  decreased 
NIH  supervision  of  large  classes  of  non-hazardous  experiments  Is  certainly 
desirable,  the  RAC  proposal  goes  rather  too  far.  In  my  view.  In  the  direction 
of  removing  controls.  It  would  seem  desirable  to  maintain  some  NIH  over- 
sight of  experiments  Involving  a degree  of  risk,  as  In  Dr.  Gottesman's 
suggested  revision.  My  reasons  are  the  following: 

1.  Although  research  to  date  has  produced  no  evidence  of  hazard  In 
recombinant  DNA  research,  the  class  of  experiments  done  so  far  has  been 
quite  limited.  We  know  that  random  cloning  of  genomic  segments  Is  almost 
certainly  safe,  but  we  do  not  have  the  same  assurance  about  deliberate 
attempts  to  make  some  types  of  animal  virus  recombinants  or  to  clone  toxin 
genes,  for  Instance.  Although  the  risks  of  such  studies  may  be  no  worse 
than  those  which  scientists  In  other  areas  regularly  assess  for  themselves, 
the  recombinant  DNA  field  has  a history  that  one  cannot  Ignore.  An  accident 
In  this  area,  especially  against  a background  of  recently  dissolved  Guide- 
lines, could  have  social  and  political  consequences  of  an  entirely  different 
scale  than  an  ordinary  laboratory  accident. 

2.  If  one  accepts  that  there  are  still  some  risks,  it  woud  seem  wise 
to  maintain  a uniform  nationwide  mechanism  for  approval.  Throwing  all 
decisions  back  on  the  Individual  university  or  Investigator  would  mean  that 
the  RAC's  expertise  In  these  matters  would  no  longer  be  available,  and  many 
of  Its  past  deliberations  would  now  have  to  be  repeated  with  considerable 
effort  at  the  local  level,  very  likely  with  quite  disparate  decisions 
resulting.  Since  these  are  no  primarily  local  Issues,  some  uniformity  Is 
desirable.  One  would  not  want  to  encourage  "forum-shopplng”  among 
recombinant  DNA  researchers. 
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In  sunnary,  while  It  la  clearly  appropriate  to  reduce  or  eliminate 
controls  over  many  classes  of  experiments,  the  abolition  of  all  NIH  over- 
sight appears  premature. 


Sincerely  yours 


Martin  Gellert 

Laboratory  of  Molecular  Biology 
National  Institute  of  Arthritis, 
Diabetes,  and  Digestive  and 
Kidney  Diseases 
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Dr.  William  Gartland 
Director.  Office  of  Recombinant 
DNA  Activities 
Building  31 » Room  4A52 
National  Institutes  of  Health 
Bethesda.  Maryland  20205 

Re:  Notice  of  proposed  revisions  of  the  NIH  Guidelines  for  Research 

Involving  Recombinant  DNA  Molecules  -Fed.  Reg.  Vol.  46,  No.  233, 
p. 59368,  December  4,  1981  and  Fed.  Reg.  Vol.  46,  No.  234,  p. 59734, 
December  7,  1981 

Dear  Mr.  Gartland: 

We  are  pleased  to  submit,  our  comments  on  the  proposed  revisions 
of  the  NIH  Guidelines  published  in  the  December  4 and  December  7,  1981 
Issues  of  the  Federal  Register.  Our  detailed  comments  on  specific  sections 
of  the  proposals  follow. 

First,  we  would  like  to  support  the  continuing  evolution  of  the 
recombinant  DNA  guidelines  as  our  body  of  knowledge  concerning  this 
technology  Increases.  Both  proposals  are  significant  steps  forward  in 
this  regard.  We  believe  the  guidelines  have  served  and  should  continue  to 
serve  a useful  purpose  in  assisting  those  Involved  with  this  technology 
to  make  Informed  judgements.  As  the  guidelines  have  developed,  there 
has  been  a healthy  dialogue  at  the  national  level  between  people  with 
differing  points  of  view  and  therefor  an  open  and  realistic  assessment  of 
the  potential  risks  of  recombinant  DNA  technology  has  developed.  The 
alternative  to  the  attentiveness  of  the  NIH  could  well  be  a patchwork 
of  local  and  state  regulations  which  might  Impede  our  national  progress 
and  do  nothing  to  assure  additional  safety. 
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We  believe  Dr.  Gottesman's  proposal  In  general  achieves  these 
objectives,  by  setting  reasonable  standards  for  experiments  for  which 
sufficient  Information  exists  to  do  so  and  by  assigning  oversight 
responsibilities  for  certain  experiments  to  the'IBC  and  the  NIH  based 
on  a rational  assessment  of  potential  hazard. 

The  portions  of  the  Gottesman  proposal  for  which  we  suggest 
clarification  or  revision  are  listed  below  with  our  comments. 

Section  I.B.  Definition  of  Recombinant  DNA  Molecules 

"Synthetic  DNA  segments  likely  to  yield  a potentially 
harmful  polynucleotide  or  polypeptide  (e.g.  a toxin 
or  a pharmacologically  active  agent)  shall  be  considered 
as  equivalent  to  their  natural  DNA  counterpart." 

Comment ; We  agree  that  the  statement  regarding  synthetic 
DNA  should  be  Incorporated,  however,  we  suggest  rewording 
to  clarify  that  not  all  pharmacologically  active  agents 
are  harmful. 

"Synthetic  DNA  segments  likely  to  yield 
pharmacologically  active  agents  or  a potentially  harmful 
polynucleotide  or  polypeptide  (e.g.  a toxin)  shall  be 
considered  as  equivalent  to  their  natural  DNA  counterpart." 

III.B.2.  Experiments  In  Which  DNA  from  CPC  Class  2 or  Class  3 Agents 

cloned  In  Nonpathogenlc  Prokaryotic  or  Lower  Eukaryotic 
Host  Vector  Systems. 

Comment : The  title  of  this  section  should  be  expanded  to 

Include  Class  4 and  Class  5 agents  since  these  two 
categories  are  discussed  under  this  section  In  subpart 
III.B.2.b. 


III.B.5.  Experiments  Involving  More  than  10  Liters  of  Culture 

It  Is  our  belief  that  the  10  liter  limit  applied  to  the 
definition  of  large  scale  experiments  Is  by  necessity, 
arbitrary.  It  would  seem  however,  that  a definition 
based  on  total  number  of  organisms  per  culture  might  be 
a more  reasonable  approach  to  establishing  a limit 

We  suggest  that  the  limit  be  based  on  the  total  number 
of  organisms  In  any  vess^^  of  any  size  and  recommend  that 
the  limit  be  set  at  1x10  cells.  This  c^grespondf  to 
10  liters  of  culture  at  a density  of  1x10  cells/ml. 
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Sectlon  III.C.2. 


Section  IV. D. 2. 


Experiments  Involving  Formation  of  Recombinant  DNA 
Molecules  Containing  No  More  than  Two-Thirds  of 
the  Genome  of  Any  Eukaryotic  Virus 

Comment ; We  question  the  selection  of  a certain  size 
fraction  of  the  viral  genome  as  the  only  criteria  for 
establishing  containment  levels.  We  recommend  that 
"evidence  that  the  genome  is  totally  and  irreversibly 
defective"  be  used  as  an  alternate  criteria  as  is  done 
in  sections  III. B. 2. a and  III.B.2.b.  Simlarly  Sections 
III. B. 2. a and  III.B.2.b  should  include  "no  more  than 
two-thirds  of  the  genome  of  any  eukaryotic  virus"  as 
an  alternate  criteria  for  reducing  the  containment  level 
in  these  classifications  of  experiments. 

Membership  and  Procedures  of  the  IBC 

The  Guidelines  currently  specify  the  membership  of  the 
IBC  in  terms  of  the  number  of  non-af filiated  members 
required,  the  number  of  nondoctoral  members,  etc. 

We  believe  that  the  Guidelines  should  be  revised  to 
state  only  the  expertise  that  is  required  and  that  this 
may  be  accomplished  with  members  selected  from  within 
and/or  outside  of  the  Institution. 


Section  IV. E. 2.  Recombinant  Advisory  Committee 

Because  many  commercial  corporations  have  committed  to 
comply  with  the  Guidelines  on  a voluntary  basis  as 
evidenced  by  requests  for  exemptions  to  the  10  liter 
limit  published  in  the  Federal  Register, we  believe  it 
is  Important  that  industry's  viewpoint  be  represented 
on  the  RAC  and  suggest  that  the  statement  "Representatives 
from  industry  may  serve  as  non-voting  members"  be  added. 

Again,  we  thank  you  for  the  opportunity  to  comment  on  the 
proposed  revisions  to  the  NIH  guidelines. 


Sincerely 


Dr.  Michael  Ross 
Director,  Protein  Chemistry 


MR:bs 
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Dr.  William  J.  Garcland 
Director 

Office  of  Recombinant  DNA  Activities 
Building  31,  Room  4A52 
National  Institutes  of  Health 
Bethesda,  Maryland  20205 


Re:  Proposals  to  modify  NIH's  guidelines  for  research  involving 

recombinant  DNA  molecules,  A6  JF.R. 59368  (December  4,  1981) 
and  46  F.R. 59734  (December  7,  1981) 


Dear  Dr.  Gartland: 

The  comments  set  out  below  are  submitted  on  behalf  of  the  Board  of 
Directors  of  the  Industrial  Biotechnology  Association,  Inc.  (IBA).  IBA  is 
an  association  of  industrial  organizations  actively  involved  in  biotechnology 
programs.  The  association's  purposes  include  promotion  of  commercial  bio- 
technology and  enhancement  of  its  contributions  to  the  public  welfare,  as 
well  as  cooperation  with  governmental  agencies  exercising  responsibilities 
in  the  area  of  biotechnology.  A list  of  IBA  members  as  of  February  1,  1982 
is  included  with  this  letter. 

We  believe  that  the  Deconber  4 proposal  by  the  RAC  and  the  December  7 
proposal  by  Dr.  Susan  Gottesman  are  each  persuasive  in  some  respects.  Their 
best  features  should  be  combined  to  replace  the  present  guidelines  with  a 
modernized  version  that  will  encourage  variety  and  innovation  to  a greater 
extent,  while  retaining  the  confidence  of  both  the  scientific  community  and 
the  general  public. 

The  thrust  of  IBA's  combined  proposal  is  two-fold.  First,  we  agree  with 
the  scientific  Judgments  expressed  in  the  RAC  proposal  to  the  effect  that  to- 
day's specific  containment  requirements  are  generally  unduly  conservative. 
Since  the  scientific  community's  self-initiated  pause  in  the  mid-1970's  and 
formulation  of  the  first  version  of  the  guidelines  in  1976,  much  new  recom- 
binant DNA  work  has  been  performed  in  university  and  industrial  laboratories 
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throughout  the  world.  During  this  period,  the  accumulated  scientific 
evidence  has  contributed  substantially  to  our  understanding  that  recombinant 
DNA  research  is  not  in  fact  a hazard  to  the  public  ^’.alth  or  environment. 

Thus,  while  maintaining  a reasonable  degree  of  caution,  and  without  deciding 
that  the  available  evidence  is  conclusive,  it  makes  sense  today  as  a matter 
of  public  policy  for  government  to  focus  on  responsible  ways  to  stimulate 
variety  and  innovation  in  recombinant  DNA  research  and  its  applications. 
Identification  and  removal  of  unnecessary  technical  and  economic  impediments 
should  receive  a high  priority. 

Secondly,  we  believe  that  at  the  present  juncture  of  recombinant  DNA's 
evolution,  the  formal  institutional  structure  of  the  RAC  and  IBC  is  both 
valuable  and  desirable  to  advise  scientists  and  industry  in  decision-making 
concerning  a few  remaining  areas  of  uncertainty,  to  serve  as  a focal  point 
for  public  monitoring  of  recombinant  DNA's  continuing  development,  and  to 
consider  further  guideline  revisions.  We  regard  this  support,  notwithstand- 
ing that  it  imposes  some  restrictions,  as  currently  more  of  an  aid  for  well- 
managed  technological  growth  than  an  impediment. 

We  would  note  here  that  the  guidelines'  formulation  and  revision  process 
has  already  produced  substantial  benefit.  It  has  contributed  to  raising  the 
level  of  sensitivity  in  the  scientific  and  industrial  communities  to  possible, 
particular  hazards  that  might  arise  from  biotechnology  research  and  application 
— a clearly  desirable  societal  result  even  if,  as  it  now  appears,  no  credible 
hazards  peculiar  to  recombinant  DNA  have  been  found.  It  has  also  put  into 
place  a federal  guidance  system  which,  while  amenable  to  improvement,  pre- 
sently commands  the  confidence  of  the  scientific  community,  since  it  allows 
guideline  changes  to  occur  as  new  evidence  accumulates  and  safety-related 
judgments  evolve;  and  also  commands  the  confidence  of  the  community  beyond 
involved  scientists,  which  can  find  comfort  in  an  independent  level  of  mon- 
itoring and  review  reflecting  continued  sensitivity  to  societal  concerns. 

The  existing  system  is  thus  balanced  in  a way  that,  on  the  evidence  that 
is  available  to  us  today,  should  neither  be  cast  in  concrete,  nor  cast  aside 
too  abruptly.  The  combined  proposal  that  we  recommend  takes  a middle  ground 
between  the  Gottesman  and  RAC  approaches,  and  promotes  stability  in  recom- 
binant DNA  development.  On  the  other  hand,  the  Gottesman  proposal,  while 
recognizing  the  benefits  of  some  continuing  institutional  guidance  structure, 
is  unduly  conservative  with  respect  to  present  expert  scientific  opinion. 

And  the  RAC  proposal,  while  generally  cogent  with  respect  to  scientific  judg- 
ments, shows  inadequate  appreciation  for  the  benefits  of  some  continuing  fed- 
eral guidance  as  well  as  for  a course  of  more  moderate  change  as  accumulated 
experience  validates  those  scientific  judgments. 

We  recommend  consideration  of  a system  that  would  modify  the  present 
guidelines  with  the  following  features: 
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1)  Containment  Guidelines  - The  heart  of  the  RAC  proposal,  the  simplified 
provisions  of  Section  III,  would  be  followed.  The  experiments  for 
which  there  are  admonitions,  set  out  in  III  (a)  and  III  (b)  of  the  RAC 
proposal  and  which  are  presently  prohibited,  would  instead  be  permitted 
only  if  approved  on  a case  by  case  basis  by  NIH  as  indicated  in  item  4 
below. 

2)  Prohibitions  - Again  following  the  RAC  proposal,  absolute  prohibitions 
would  be  eliminated  as  inflexible  and  unnecessary.  Formerly  prohibited 
experiments  would  be  possible  under  different  sets  of  controls  as  in- 
dicated below. 

3)  Purpose;  Roles  and  Responsibilities  - Following  the  Gottesman  proposal, 
the  thrust  of  the  original  guidelines  would  remain  unchanged,  keeping 
them  more  than  a voluntary  code  of  good  practice.  Some  significant 
procedural  requirements  would  be  retained.  Formal  Institutional  guid- 
ance, particularly  via  the  IBC's,  would  continue  to  play  a key  role  in 
technology  development. 

4)  NIH  Prior  Approvals  - As  in  the  Gottesman  proposal,  certain  highly 
sensitive  experiments  would  require  RAC  review  and  NIH  approval  before 
being  initiated.  The  two  categories  set  out  in  Section  III  of  the  RAC 
proposal  (i.e.,  experiments  involving  deliberate  transfer  of  a drug 
resistance  trait  to  microorganisms  not  known  to  acquire  it  naturally; 
and  deliberate  formation  of  recombinant  DNAs  containing  genes  for  the 
biosynthesis  of  toxins  lethal  for  vertebrates  at  an  LD^q  of  less  than 
100  nanograms  per  kilogram  body  weight)  would  be  the  sole  classes  of 
experiments  requiring  this  ultimate  precaution  at  the  present  time. 

5)  IBC  Prior  Approvals  - As  in  the  Gottesman  proposal,  large  scale  pro- 
duction would  require  IBC  approval  before  initiation.  However,  the 
present  10  liter  threshold  for  triggering  this  requirement  is  too 
cumbersome  for  current  scale-up  experiments,  particularly  industrial 
applications,  as  well  as  for  many  experiments  that  can  now  be  performed 
with  bench-top  equipment.  This  threshold  should  be  raised  substantially. 

6)  IBC  Monitoring  and  Record  Keeping  - As  in  the  Gottesman  proposal,  ex- 
periments would  generally  be  reported  to  the  IBC  as  they  are  initiated. 
IBC's  would  thus  continue  their  monitoring  and  record  keeping  functions, 
although  approvals  would  not  be  necessary.  Experiments  neither  exempt 
from  the  guidelines  nor  subject  to  approvals  previously  noted  would  be 
subject  to  this  requirement.  For  example,  experiments  involving  re- 
lease of  DNA  organisms  into  the  environment  would  fall  into  this  category. 
While  thorough  monitoring  of  such  activities  remains  prudent,  further 
restrictions,  except  for  those  sensitive  experiments  previously  noted, 
now  seem  unwarranted. 
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A few  additional  comments  concerning  IBA's  recommendations  are  offered 
for  your  consideration. 

First,  IBA  believes  that  industry  is  committed  to  continued  adherence  to 
the  NIH  guidelines  as  modified.  Such  responsible  participation  in  recombinant 
DNA  research  and  application  has  been  an  accepted  tradition  in  the  biotechnology 
industry,  and  continues  to  receive  wide  industry  support.  One  significant 
reason  for  adherence  to  a uniform  system  of  federal  guidance  and  overseeing 
is  our  belief  that  such  an  approach  is  more  compatible  with  commercial  develop- 
ment and  the  benefits  it  brings  to  society  than  would  be  a system  of  varying 
local  requirements.  In  its  decisional  process  concerning  this  and  future 
guideline  revisions,  NIH  should  solicit  and  weigh  credible  information  on  pro- 
posed changes  from  other  cognizant  governmental  units. 

Next,  the  combined  modified  guidelines  that  we  recommend  should  contain 
a preface  which  expressly  articulates  the  safety  judgments  that  underlie  the 
detailed  decisions  reached.  This  section  should  make  explicit  NIH’s  confid- 
ence in  the  safety  of  recombinant  DNA  activities  today  and  the  desirability  of 
encouraging  its  development  for  the  anticipated  contribution  to  the  public 
welfare.  It  should  also  indicate  clearly  that,  when  they  were  created,  the 
guidelines  were  intended  to  be  modified  from  time  to  time  as  experience 
accumulated;  and  that  the  decision  reached  in  this  instance  was  taken  after 
careful  consideration  as  well  as  after  substantial  opportunity  for  public 
input. 

Additionally,  we  would  emphasize  that  an  effective  IBC  is  the  foundation 
of  our  proposed  institutional  guidance  system.  As  in  the  past,  it  is  antici- 
pated that  IBC's  would  make  substantive  contributions  to  ongoing  activities 
at  a minimal  cost  of  bureaucratic  requirements  and  delays.  They  are  desir- 
able from  the  standpoint  of  contributing  to  employee  protection  by  heightening 
employee  awareness  of  good  laboratory  practices;  their  monitoring  activities 
assist  in  documenting  safety  records  and  compliance  with  the  guidelines,  as 
well  as  in  identifying  occasional  problems  which  may  profitably  be  addressed 
at  the  RAC/NIH  level.  Large  scale  industrial  projects  seeking  approval  would 
appropriately  be  handled  by  IBC's,  since  their  consideration  would  provide 
adequate  review  with  less  chance  of  risking  exposure  of  confidential  and  pro- 
prietary material  than  if  the  material  were  in  the  possession  of  the  government. 

The  RAC,  while  reviewing  fewer  activities  as  a matter  of  course,  would  also 
continue  to  address  itself  to  problem  areas  identified  by  IBC's,  to  guideline 
revisions  as  might  appear  appropriate,  and  to  overseeing  continued  work  in  the 
recombinant  DNA  risk  assessment  area.  In  our  view,  it  would  continue  to  be  a 
valuable  resource  in  the  federal  guidance  system. 

Lastly,  we  would  note  briefly  that  we  believe  it  time  to  reevaluate  the 
10  liter  threshold  for  triggering  review  of  scale-up  applications.  The  10  liter 
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designation  has  a historical  rather  than  a scientifically  logical  basis,  and  is 
outmoded  In  an  era  of  growing  industrial  applications,  in  which  the  feasibility 
of  large  scale  production  will  first  be  investigated  with  smaller  fermentations. 
In  IBA's  proposal,  prior  IBC  approval  is  required  for  large  production  scale 
processes,  even  though  the  DNA  activity  will  obviously  have  been  performed  pre- 
viously, and  industry  experience  with  scale-up  of  experiments  is  substantial. 
Moreover,  other  product  regulatory  requirements  are  likely  to  evolve.  We  there- 
fore believe  that  the  necessity  of  seeking  repetitive  approvals  during  scale-up 
is  clearly  undesirable,  offering  little  discernible  benefit  and,  as  commercial 
applications  become  more  prevalent,  unreasonably  increasing  costs.  Accordingly, 
we  suggest  that  the  approval  threshold  initially  be  raised  to  a level  of  at 
least  the  200  - 250  liter  range. 

In  conclusion,  IBA  appreciates  the  opportunity  to  comment  on  the  proposed 
revision  of  the  guidelines.  We  commend  NIH  for  its  thoughtful  and  considered 
approach  to  this  task.  We  hope  that  our  suggestions  will  be  helpful  in  reach- 
ing a final  decision,  and  we  would  be  pleased  to  meet  with  NIH  officials  to 
discuss  our  position  in  greater  detail,  or  to  be  of  any  further  assistance  in 
resolving  the  issues  at  hand. 


Sincerely 


HSP/sr 


Enclosure 
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Ray  Thornton,  J.D. 

President 

Arkansas  State  University 
State  University  AR  72467 

Dear  Ray: 

After  attending  the  synposluo  at  the  recent  AAAS  meetings,  studying  the 
Baltlmore-Campbell  proposal  (Federal  Register,  December  4,  1981)  and  the 
Gottesman  proposal  (Federal  Register,  December  7,  1981),  and  discussing  these 
matters  with  colleagues  in  several  relevant  fields  of  science  and  public 
policy,  I have  come  to  the  conclusion  that,  at  least  for  now,  we  should  retain 
the  mandatory  nature  of  the  guidelines  for  recombinant  DNA  research,  and  the 
requirement  for  Institutional  Biosafety  Committees  (IBC). 

Vhlle  almost  all  would  agree  that  the  probabilities  of  harm  to  workers  or 
the  public  from  recombinant  DNA  research  are  less— much  less — than  had  been 
envisioned  In  1975,  It  Is  not  possible  to  assert  that  there  Is  no  risk  at  all, 
or  that  there  are  no  unique  features  to  risks  from  recombinant  DNA  research. 

IBCs  serve  the  necessary  functions  of  monitoring  research  and  providing 
a national  communications  network  about  research  in  the  field.  No  other 
groups  perform  these  functions.  Requirement  for  IBC  approval  may  slow  some 
research,  but,  for  the  most  part,  recombinant  DNA  research  Is  not  seriously 
Impaired  by  this. 

About  IS  percent  of  recombinant  DNA  research  comes  under  the  guidelines 
now.  The  guidelines  could  and  should  be  simplified  and  revised  further,  and 
the  Gottesman  proposal  takes  us  significantly  In  that  direction.  Soon  we 
could  move  even  further  so  that  only  a very  small  percent  of  recombinant  DNA 
work  would  require  special  restrictions.  These  restrictions  are  felt 
particularly  keenly  by  certain  subsets  of  the  population  of  recombinant  DNA 
researchers,  for  example,  those  working  with  Intact  animal  virus/animal  cell 
systems,  or  those  doing  agricultural  research  and  desiring  to  perform  field 
experiments.  Release  of  organisms  with  recombinant  DNA  Into  the  environment 
is  prohibited.  The  Baltlmore-Campbell  proposal  would  remove  any  restriction. 
The  Gottesman  proposal  would  require  RAC  review  and  NIH  approval,  not 
prohibition.  The  potential  benefits  of  research  with  systems  such  as  those 
mentioned  above  are  great.  We  need  to  understand  much  more  about  host  range 
and  virulence  of  animal  viruses,  to  develop  new  vaccines,  and  to  develop  crop 
plants  that  are  resistant  to  destructive  pests,  etc.  But  it  Is  in  these  areas 
of  large  potential  benefit  that  even  a small,  unpredlcted  change  (e.g.  in  host 
range  of  a virus)  might  produce  a significant  and  different  type  of  hasard 
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than  from  other  types  of  research.  We  should  continue,  I believe,  to  be 
responsibly  conservative  in  these  matters.  The  Gottesman  proposal  does  Just 
that.  It  would  not  be  obstructive  to  the  conduct  of  recombinant  DNA  research 
In  these -areas. 

There  are  other  areas  of  risk  to  be  considered  as  well.  The  question  of 
surveillance  of  large-volume  experiments  Is  one  that  needs  further  discussion 
before  discarding  It  as  Insignificant.  The  deliberate  misuse  of  recombinant 
DNA  technologies  for  defensive  or  offensive  reasons  Is  a "scare  scenario”  that 
was  discussed  and  discarded  early  In  the  debate.  But  recent  trends  In  civil 
defense  require  reconsideration  of  such  possibilities  and  the  possible 
usefulness  of  mandatory  guidelines  In  this  context. 

I believe  we  should  continue  to  have  a responsible  process  for  guiding 
recombinant  DNA  research  without  undue  restrictions.  We  should  strive  to 
reduce  the  complexity  of  the  task  while  retaining  the  mechanism  that  has 
worked  well  so  far.  Since  the  problems  have  not  all  been  resolved,  this  would 
be  reassuring  to  the  public  and  to  the  Congress,  as  well  as  scientifically 
valid. 

The  fundamental  Issue  is  to  retain,  until  more  is  known,  the  guidelines 
and  a process  that  responds  to  new  Information  by  appropriate  revisions. 

In  the  face  of  the  enormous  Intensification  of  publicity  about  the 
possibilities  for  monetary  rewards  from  recombinant  DNA  research,  major  abrupt 
change  In  the  guidelines  would  appear  to  be  an  abandonment  of  all  safeguards 
in  the  rush  for  commercial  exploitation.  This  may  be  an  unfair  but  plausible 
criticism. 

My  recommendation  Is  to  have  a limited  period  of  more  relaxed  regulations 
by  supporting  the  Gottesman  proposal  now  and  immediately  work  to  simplify  the 
guidelines  further  as  appropriate.  Specific  areas  for  further  simplification 
can  be  discussed  at  the  next  meeting.  Several  come  easily  to  mind. 

The  Gottesman  proposal  Is  a responsible  next  step  in  the  process  that 
started  at  Asllomar. 


P.S.  Our  correspondence  of  last  fall  Is  attached.  Were  notices  of  the 
proposed  actions  published? 

Enclosure 

cc:  RAC  Members 

William  Gartland,  Jr.  ‘ 


Sincerely 


Elena  0.  Nightingale,  M.D.,  Ph.D. 
Senior  Program  Officer 
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Dear  RAC  Member, 

As  many  of  you  know,  I have  been  involved  with  the  revision  of  the  NIH 
guidelines  as  a member  of  RAC,  advisor  to  RAC,  and  chairman  of  the  working 
group  on  revision  of  the  guidelines.  I oppose  the  RAC  proposal,  as  published 
in  the  Federal  Register  (Dec.  4,  1981),  and  have  submitted  at  alternate 
proposal  (Federal  Register,  Dec.  7,  1981,  item  #7).  I am  writing  to  you 
now  to  explain  my  reasons  for  submitting  this  proposal  and  to  ask  you  to 
seriously  consider  my  alternative  at  the  February  RAC  meeting. 

My  proposal  contrasts  with  the  RAC  proposal  in  two  major  ways:  (1)  It 

retains  IBCs  and  the  non-voluntary  nature  of  the  guidelines  and  (2)  It  keeps 
containment  levels  somewhat  higher  than  those  proposed  by  RAC,  and  is  more 
specific  about  what  the  containment  levels  for  given  experiments  should  be. 

My  proposal,  in  common  with  the  RAC  proposal,  does  lower  containment  and 
procedures  significantly  from  those  found  in  the  current  guidelines,  and  simplifies 
the  many  categories  in  the  current  guidelines. 

Why  keep  the  IBCs  and  mandatory  guidelines?  In  my  mind,  the  relevant 
question  at  this  stage  is  "Are  there  scientific  grounds  for  continuing  some 
control  over  the  recombinant  DNA  field?"  If,  in  fact,  we  believe  that  there 
is  nothing  about  recombinant  DNA  experimentation  which  requires  watching, 
the  IBCs  and  mandatory  adherance  to  guidelines  become  unnecessary.  After  a 
careful  study  of  the  issues  ( summarized  in  the  document  "Evaluation  of  the 
Risks  Associated  with  Recombinant  DNA  Research"  , Federal  Register,  Dec.  4,  1981, 
page  39385...),  my  own  conclusion  is  that  one  cannot  totally  discount  the  possible 
risks.  Apparently,  most  of  the  RAC  agrees  with  me  that  experiments  Involving 
the  cloning  of  toxin  genes  or  indiscriminate  rearrangements  of  antibiotic 
resistance  genes  should  not  be  done  without  careful  consideration  and 
oversight,  since  even  the  RAC  proposal  admonishes  people  not  to  do  these 
experiments . 

Experiments  which  involve  non-defective  animal  virus  recombinants  also 
cause  concern.  We  do  not  yet  understand  enough  about  the  biology  of  these 
viruses  to  always  predict  what  determines  host  range  and  virulence.  Currently, 
such  animal  virus  recombinant  DNA  experiments  are  dealt  with  by  NIH  on  a 
case-by-case  basis,  and  then  referred  back  to  the  IBCs  for  continuing  oversight. 

My  proposal  suggests  more  general  levels  of  containment,  which  would  eliminate 
the  need  for  investigators  to  come  to  NIH  with  their  requests. 

For  these  classes  of  experiments,  and  some  others  where  we  have  little 
previous  experience  to  guide  our  expectations,  I believe  that  some  expert  group 
other  than  the  principal  investigator  should  be  involved  in  assuring  that 
appropriate  procedures  and  containment  practices  are  used.  For  the  moment, 
at  least,  the  IBCs  seem  to  serve  that  role  well.  In  addition,  if  there  is 
a need  for  oversight,  it  seems  quite  fippropriate  that  government-funded 
research  should  be  expected  to  use  the  oversight  mechanism,  and  that  we  make 
that  expectation  explicit.  I have  heard  many  discussions  about  the  likelihood 
of  IBCs  remaining  intact  if  the  guidelines  became  voluntary;  if  we  are  agreed 
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that  this  would  be  desirable,  why  are  we  so  anxious  to  delete  all  mention  of 
the  IBCs  from  the  guidelines? 

Many  of  the  arguments  raised  in  the  working  ^roup  and  in  RAC  depend  on 
differences  in  interpretation  of  the  statement  that  recombinant  DNA  is  not 
uniquely  dangerous.  For  some,  this  means  that  no  danger  is  known  or  is  likely 
to  be  found;  for  others,  it  means  that  equally  hazardous  experiments  are  being 
performed  in  fields  other  than  recombinant  DNA.  I think  that  we  all  agree 
that  some  kinds  of  experiments  outside  the  recombinant  DNA  field  may  pose 
dangers  similar  in  scope  to  those  posed  by  recombinant  DNA.  response  to 

this  inconsistency,  however,  is  not  to  lower  our  oversight  of  recombinant  DNA 
to  the  lowest  possible  level,  as  RAC  has  proposed,  but  to  realize  that  we  may 
have  built  a good,  workable  system  for  overseeing  research  risks,  that  is  worth 
perfecting. 

Ify  proposal  is  much  more  specific  about  containment  levels  than  the  RAC 
proposal.  I have  tried  to  use  the  same  general  principles  which  the  RAC 
proposal  urges  the  investigator  to  use;  consider  the  pathogenicity  of  the 
host,  and  what,  if  any,  effect  the  donor  DNA  might  have.  I have  chosen  to 
be  more  specific  than  either  RAC  or  the  working  group  recommendations.  If 
we  do  require  IBC  oversight,  as  I am  suggesting,  I do  not  think  that  we  do 
the  IBCs  any  favor  by  removing  all  specific  guidance.  At  the  least,  each 
IBC  must  then  make  a determination  of  the  appropriate  levels  of  containment 
for  a given  experiment.  This  seems  an  unnecessary  waste  of  time;  it  is  also 
likely  to  lead  to  inequities  in  the  application  of  the  guidelines  in 
different  parts  of  the  country  and  in  different  institutions  in  the  same 
cities.  Ify  proposal  therefore  sets  a reasonable  upper  limit  for  containment, 
and  allows  the  IBC  latitude  in  lowering  containment  where  appropriate. 

In  summary,  I believe  that  research  with  recombinant  DNA  has  not  led  to 
any  clearly  demonstrable  risks,  that  many  experiments  are  clearly  not 
as  dangerous  as  first  suspected,  and  that  some-  classes  of  experiments  either 
still  seem  to  pose  problems  or  cannot  yet  be  evaluated.  We  need  a filter 
for  catching  these  experiments  and  letting  the  others  go  on  in  as  unencumbered 
a fashion  as  possible.  Revisions  of  the  guidelines  over  the  last  five  years 
have  done  much  to  acheive  this  goal  of  focusing  on  some  classes  of  experiments. 
In  the  process,  the  guidelines  have  become  increasingly  complex,  and  we  have 
all  become  increasingly  tired  of  dealing  with  the  complexities.  The  RAC 
proposal  has  as  its  major  advantage  its  appearance  of  simplicity,  but  we  can 
at  least  approach  that  simplicity  without  sacrificing  the  useful  oversight 
which  the  guidelines  insure. 

I would  be  happy  to  discuss  my  proposal  with  you  in  more  detail,  either 
in  the  next  week  by  telephone  (301-496-3524)  or  at  the  'February  RAC  meeting. 

I look  forward  to  seeing  you  there. 


Sincerely 


Susan  Gottesman 
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William  J.  Gartland,  Jr.,  Director 
Office  of  Recombinant  DNA  Activities 
National  Institutes  of  Health 
Building  31 , Room  4A52 
Bethesda,  Maryland  20205 

Dear  Dr.  Gartland: 

As  executive  secretary  of  the  CSU  Biohazard  Committee,  I have  canvassed 
the  scientific  community  regarding  the  two  proposals  for  a major  revision 
of  the  NIH  Guidelines  for  Research  Involving  Recombinant  DNA  Molecules. 

One  of  our  scientists  strongly  favors  the  revision  in  the  Federal  Register 
of  December  4,  1981.  He  can  do  this  with  confidence  because  of  the  high 
standards  of  biosafety  set  at  Colorado  State  University.  From  an  ethical 
standpoint,  however,  I feel  that  this  set  of  standards  cannot  be  assumed 
to  exist  at  all  institutions.  Bernard  Rollin,  Ph.D.,  the  CSU  Director 
of  Bioethical  Planning  is  also  concerned  with  a progressive  decline  in 
biosafety  standards  that  can  result  from  the  absence  of  federal  regulations. 

Dr.  Roll  in's  statement  is  as  follows:  while  it  certainly  makes  sense  to 

simplify  requirements  and  eliminate  bureaucracy,  biosafety  does  not  seem 
to  be  the  best  area  in  which  to  do  this.  Innocent  persons  are  at  risk 
and  deserve,  at  the  very  least,  the  sort  of  safeguards  which  have  hitherto 
been  extant.  The  cost  to  researchers  is  a mild  annoyance  at  worst;  the 
benefit  is  some  degree  of  extra  care  in  using  hazardous  material  and 
increased  awareness  of  the  social  and  ethical  implications  of  science. 

To  make  guidelines  voluntary  is  essentially  to  render  them  meaningless, 
as  the  history  of  the  NIH  Guidelines  re  laboratory  animals  has  clearly 
shown.  The  December  7 proposal  seems  a reasonable  compromise. 

I concur  completely  with  Dr.  0r.inn'c  ctatomont 


David  H.  Neil,  B.V.Sc.,  MRCVS 
Executive  Secretary 


DHN:cr 


Committee  on  Humarr  Research  • Animal  Care  Committee  • Biohazard  Committee 
Painter  Center  for  Laboratory  Animals 


[764] 


Irwnn  O.J.  Bros*.  Pti.O. 
0«r*ctof  o<  Btoauiittics 
Ro«w«ll  Park  Memorial  Inatilute 
666  Elm  Street 
Butlalo.  N Y 14263 


No  0pM«n«  )M<«  *ipr«M*d  M oonMnMd  M I««iwt>ne  oMcial  poMton*  0«  MmMMirMion  e« 

Wdwiii  Part  Uamonal  Immurt  or  o<  ew  N V Saala  HMm  OaporenarM 


February  1,  1982 


William  J.  Gartland,  Jr. 

Director 

Office  of  Recombinant  DMA  Activities 
National  Institute  of  Health 
Building  31  Room  4A52 
Bethesda,  Maryland  20205 

Dear  Sir: 


The  Baltimore/Campbell  proposal  described  in  the  Federal 
Register  would  eliminate  any  meaningful  controls  of  Recombin£uit  DNA 
Technology  and  would  create  a major  hazard  to  the  public  health  and 
safety. 


I share  the  concerns  outlined  in  the  well  reasoned  letter  from 
Donna  Smith  and  Terri  Goldberg  and  %rould  support  the  Gottesman  proposal. 
However,  with  the  "gold  rush"  now  on  in  biotechnology,  I am  afraid  that 
the  pressure  for  deregulation  is  overwhelming.  A disgraceful  chapter  in 
American  science  that  future  historians  will  write  is  the  complete 
failure  of  courage,  will,  and  integrity  of  the  U.S.  scientists  who 
capitulated  to  this  pressure. 

My  purpose  here  is  to  note  in  the  official  record  the  personal 
liability  of  all  persons,  possibly  including  yourself,  who  implement  the 
Baltimore/Campbell  proposal.  Sooner  or  later  someone  in  the  "gold  rush" 
will  taJce  one  shortcut  too  many  and  there  will  be  human  deaths  ^uld 
disabilities  as  a consequence  of  the  deregulation  of  Recombinant  DNA 
Technology. 

Before  the  fact,  let  me  note  that  due  warning  has  been  regis- 
tered in  this  letter  and  that  NIH  has  disregeurded  this  warning.  Therefore, 
all  persons  who  inclement  the  Baltimore/Campbell  proposal  will  be 
personally  liable  for  any  civil  and  criminal  penalties  that  may  result 
from  the  public  health  hazards  created  by  this  proposal. 


IDJB/maJc 

Enc. 


[765] 


THE  UNIVERSITY  OF  ROCHESTER 


MEDICAL  CENTER 


601  ELMWOOD  AVENUE 
ROCHESTER,  NEW  YORK  14642 
AREA  CODE  716 


SCHOOL  OF  MEDICINE  AND  DENTISTRY  • SCHOOL  OF  NURSING 
STRONG  MEMORIAL  HOSPITAL 


Frank  E.  Young,  M.D.,  Ph.D, 

Dean,  School  of  Medicine  and  Dentistry 
Vice  President  for  Health  Affairs 
(716)275-3407 

February  1,  1982 


William  J.  Gartland,  Jr. , Ph.D. 

Director 

Office  of  Recombinant  DNA  Activities 
National  Institutes  of  General 
Medical  Sciences 
Bethesda,  Maryland  20014 

Dear  Bill: 

I write  to  commend  you  on  the  farsighted  action  that  was 
proposed  by  RAC  in  the  Friday,  December  4,  1981  issue  of  the 
Federal  Register.  Based  on  my  experience  in  medical  microbiology 
and  my  service  on  the  RAC,  I believe  that  the  RAC  proposal 
described  in  the  Register  is  appropriate  and  sensible.  I, 
therefore,  support  it.  I believe  that  it  has  been  highly 
appropriate  that  we  take  a cautious  approach  to  recombinant 
DNA  research  and  now  that  the  concerns  regarding  hazards 
have  been  laid  to  rest,  I believe  this  action  is  wholly 
warranted. 

Thank  you  for  your  leadership. 


FEY:eb 

cc: David  Axelrod,  M.D. 
Glenn  Haughie,  M.D. 
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TWIN  CITIES 


UNIVERSITY  OF  MINNESOTA 


Boynton  Health  Service 
410  Church  Street  S.E. 
Minneapolis.  Minnesota  55455 


February  1,  1982 


Director,  Office  of  Recombinant  DMA  Activities 
National  Institutes  of  Health 
Building  31,  Room  4AS2 
Bethesda,  Maryland  20205 

Dear  Sir: 

The  University  of  Minnesota  Institutional  Biosafety  Committee  has 
reviewed  the  two  proposals  covering  the  major  revision  of  the  NIH  Guidelines 
for  Research  Involving  Recombinant  DNA  Molecules.  The  Coomlttee  unanimously 
favors  the  Gottesman  proposal  over  the  RAC  proposal  for  the  following 
reasons: 


The  former  retains  certain  prohibitions  which  we  feel 
provide  minimal  safeguards  and  an  element  of  protection 
against  high  risk  experiments. 

The  Gottesman  proposal  would  greatly  simplify  the  current 
guidelines,  eliminating  considerable  confusion,  while 
creating  a much  more  usable  guide  for  experimental 
scientists  to  follow. 

Recombinant  DNA  technology,  as  It  relates  to  biotechnology, 
has  fertilized  the  growth  of  a major  new  Industry.  The 
public  Is  unusually  aware  of  this  growth  and  some  still 
perceive  It  as  creating  an  Inmlnent  danger  to  society. 


The  RAC  proposal  at  the  present  time  Is  both  scientific  and  politically 
premature,  and  It  should  not  be  accepted. 


Sincerely, 


Dr.  Patrick  Cleary 
Chairman 


Institutional  Biosafety  Conmlttee 


PC:jb 
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UNIVERSITY  OF  CALIFORNIA,  SAN  FRANCISCO 


BERKELEY  • DAVIS  • IRVINE  • LOS  ANGELES  • RIVERSIDE  • SAN  DIEGO  • SAN  FRANCISCO 


SANTA  BARBARA  • SANTA  CRUZ 


FRANCIS  A.  SOOY,  M.D. 
Chancellor 


Office  of  the  Vice  Chancellor,  Academic  Affairs 
SAN  FRANCISCO,  CALIFORNIA  94143 


SHIRLEY  CHATER 

Vice  Chancellor,  Academic  Affairs 


February  1,  1982 


Dr.  William  Gartland,  Director 
Office  of  Recombinant  DNA  Activities 
National  Institutes  of  Health 
Building  31,  Room  4A52 
Bethesda,  Maryland  20205 

Dear  Dr,  Gartland: 

RE:  Proposed  Recombinant  DNA  Guideline  modifications 

The  UCSF  Biosafety  Committee  has  forwarded  their  comments  to  me 
concerning  the  several  recombinant  DNA  guideline  proposals  being 
considered.  As  the  Institutional  Officer  responsible  for  Biosafety 
issues  on  this  campus,  I am  thus  writing  to  you  with  this  campus' 
opinion . 

The  Biosafety  Committee  acknowledged  that  the  risk  potential  is 
viewed  as  being  far  less  that  originally  thought.  They  thus  applaud 
the  containment  downgrading  proposed.  As  they  feel  that  risk  remains, 
they  also  endorse  the  restrictions  that  remain. 

The  important  question  is  whether  controls  should  be  meuidatory 
or  voluntary.  The  Biosafety  Committee  feels  strongly  that  whatever 
the  federal  action  will  be,  every  institution  should  maintain  a strong 
review  board.  For  reasons  of  consistency  throughout  the  scientific 
world  and  across  state  lines  and  to  forestall  possible  state 
legislative  activities,  it  was  agreed  that  mandatory  controls  would  be 
preferable.  In  addition,  the  community  members  commented  that  "in  an 
era  when  science  is  suspect  in  the  community,  evidence  of 
institutional  review  is  most  important," 

For  the  above  reasons,  the  University  of  California,  San 
Francisco  endorses  mandatory  reviews  as  described  in  the  "Gottesmeui 
Proposal"  published  on  December  7,  1971. 


Sincerely, 


Vice  Chancellor 
Academic  Affairs 


EH 


CC:  Belle  Cole 

Karl  Hittelman 
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William  J.  Gartland,  Jr. 

Director 

Office  of  Recombinant  DNA  Activities 
National  Institute  of  Health 
Building  31  Room  AA52 
Bethesda,  MD  20205 

Dear  Sir: 

We  are  writing  to  register  strong  disapproval  of  the  Baltimore/ 

Campbell  proposal  described  In  the  Federal  Register  of  December  4, 

1981.  This  proposal  would  convert  the  NIH  Guidelines  from  mandatory 
to  voluntary  and  modifies  the  content  to  further  weaken  them. 

Over  the  last  six  months,  we  have  served  as  members  of  the  Bio- 
technology Committee  of  the  Massachusetts  Public  Health  Association 
under  the  chair  of  Dr.  David  Ozonoff,  writing  a model  ordinance  for 
state  and  local  communities.  We  have  clearly  examined  the  problems 
Involved  In  assuring  safe  and  long  term  development  of  biotechnology. 

We  believe  this  proposal  contravenes  the  last  thirty  years  of  experience 
In  developing  technology  for  maximal  social  benefit  and  minimal  harm, 
and  will  not  advance  the  productive  development  of  recombinant  DNA 
technology. 

We  support  the  Gottesman  proposals  to  streamline  the  Guidelines 
but  keep  their  mandatory  character.  Furthermore,  we  believe  that 
broader  legislation  Is  needed  to  guide  the  rapidly  developing 
commercial  applications  of  rDNA  technology. 

We  briefly  summarize  other  reasons  for  our  position. 

1.  Extensive  experience  In  the  chemical,  manufacturing,  and  extraction 
Industries  reveal  that  the  deleterious  side  effects  to  humans  and  the 
environment  are  frequently  not  detected  until  decades  after  the  Intro- 
duction of  the  technology  Into  commercial  use. 

Recombinant  DNA  technology  Is  only  seven  years  old.  It  Is  only 
Just  now  being  tapped  as  a large  scale  production  technology.  None 
of  the  public  health  and  epidemiological  studies  necessary  to  assess 
the  long  term  side  effects  have  been  carried  out.  Thus,  from  the  point 
of  view  of  occupational  and  environmental  health  and  ecosystem  protection, 
we  have  no  scientific  basis  for  doing  away  with  regulation  at  this  juncture. 

We  note  that  even  after  they  have  been  discovered,  the  fundamental 
nature  of  the  deleterious  action  Is  not  always  understood,  as  In  the  case 
of  asbestos  and  lung  disease.  It  Is  naive  to  believe  that  the  biomedical 
community  understands  the  mechanism  of  disease  causation  so  deeply  that 
It  can  comfortably  predict  the  absense  of  future  problems. 
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2.  Many  of  the  key  arguments  on  hazard  derive  from  studies  done  under 
the  assumption  that  manipulation  would  be  limited  to  E.  coli  K12.  For 
example,  the  Falmouth  Conference  explicitly  excluded  consideration  of 
introduction  of  foreign  DNA  into  organisms  closer  to  wild  strains,  or 
other  than  E.  coli.  The  current  proposal  opens  up  a variety  of 
organisms  to  genetic  manipulation  in  the  absence  of  registration, 
notification,  record  keeping  or  health  surveillance  controls. 

In  addition,  claims  about  the  lack  of  nagative  effects,  not  with- 
standing the  lack  of  studies  to  identify  such  effects,  might  well  be 
due  to  the  efficacy  of  the  present  guidelines  in  preventing  careless- 
ness or  release  into  the  environment,  rather  than  the  lack  of  intrinsic 
survivability  or  hazard  from  genetically  modified  organisms. 

Thus,  much  of  the  fundamental  logic  is  profoundly  flawed:  under 

conditions  of  strong  regulation  there  were  no  problems,  therefore  there 
is  no  need  for  regulations.  This  is  akin  to  saying  that  since  there 
have  been  no  major  nuclear  reactor  accidents  under  the  Nuclear  Regulatory 
Commission,  we  can  do  away  with  further  oversight  by  the  NRC. 

3.  Most  of  the  activities,  investigation,  and  discussion  of  the  RAC 

over  its  history  have  focused  on  laboratory  scale  operations.  However, 
the  technology  is  rapidly  expanding  into  commercial  application  with 
the  attendant  problems:  large  scale  production  and  growth  of  the 

organisms;  intentional  introduction  of  modified  organisms  into  the 
environment;  selection  for  hardy  rather  than  debilitated  strains,  work- 
forces without  training  in  pathogenic  microbiology  or  even  standard 
microbiology. 

Since  the  existing  guidelines  set  the  standard  for  regulating 
commercial  development,  the  dismantling  of  these  guidelines  represents 
the  undercutting  of  the  process  of  devising  controls  for  commercial 
application  and  environmental  uses  before  this  use  has  been  properly 
launched . 

4.  We  are  concerned  over  sharp  conflicts  of  Interest,  not  revealed 

in  the  Federal  Register.  For  example,  according  to  the  Boston  Globe  of 
December  10,  1981,  Professor  Baltimore  is  the  second  largest  private 
stockholder  of  Collaborative  Genetics,  which  is  to  go  public  in 
January.  His  holdings  would  have  a value  of  over  $5,000,000.  This 
information  should  have  been  made  public,  and  in  fact  Professor  Baltimore 
should  have  disqualified  himself  from  the  RAC  deregulation  proceedings. 

The  Gottesman  proposal  represents  a far  mpre  reasonable  course  of 
action;  the  Guidelines  would  remain  mandatory  and  provide  a means  for 
minimum  controls  and  some  caution  without  encumbering  the  development  of 
the  technology.  The  rapid  progress  of  genetic  engineering  technology 
under  relatively  tight  guidelines  clearly  points  out  that  these  guide- 
lines have  not  retarded  technological  development  unduly.  The  long 
term  productive  development  of  this  technology  requires  the  trust  and 
cooperation  of  all  sectors  of  our  society;  community,  labor,  environ- 
mentalists and  church  groups.  This  will  require  a government  apparatus 
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chat  will  respond  In  a concerned  and  unbiased  manner  to  oversee  the 
future  of  rDNA 


Sincerely, 


SntvOt^ 


OtgoOciiLb  , IT 


Received  in  Office  of  Recomnbinant  DNA  Activities:  Fdaruary  3,  1982 
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THE  UNIVERSITY  OF  MICHIGAN 

ANN  ARBOR,  MICHIGAN  48109 


C.  G.  OVERBERGER 
Vice-President  for  Research 


February  4,  1982 


Dr . William  J . Gartland , Jr . , Director 
Office  of  Recombinant  DNA  Activities 
Building  31,  Room  4A52 
National  Institutes  of  Health 
Bethesda,  Maryland  20205 

Dear  Dr.  Gartland: 

I endorse  the  attached  letter  submitted  to  you  by  Dr.  Rolf  Freter, 
Professor  of  Microbiology  and  Chairman  of  the  University  of  Michigan 
Committee  C (Recombinant  DNA  Review  Committee)  . 

However , while  endorsing  the  basic  tenants  of  the  Gottesman 
proposal  to  retain  some  oversight  of  federally-supported  research  on 
recombinant  DNA,  some  compromise  between  the  Gottesman  and  Baltimore/ 
Campbell  proposals  to  avoid  some  of  the  unnecessary  restrictions  of  the 
former  would  seem  appropriate.  We  will  continue  to  perform  our  respon- 
sibilities on  biological  hazards . 

Thank  you  for  your  continuing  efforts  on  behalf  of  the  scientific 
community  to  assure  the  public  and  government  of  the  safety  and  the  im- 
portance of  properly  performed  genetic  engineering  research . 

With  kindest  regards . 


Sincerely, 


Charles  G.  Dverberger 


CGC/mh 

end 

cc:  Alan  Price 

William  Brockman 


[772] 


Medical  Raaaarch  Council 
rafafanca  liAJT/lJL 


World  Hoaltfi  Orfanliatlon 
Collobormtint  Cortvo  for 
Virus  Koforonco  ond  Kosoar^ 


MMC  Cewwwodi  CoM  Unit 

Coomb*  Rood, 

Sallabury,  Wilt*. 

8P2  8BW 

talagrama  Harvard,  Saliabury 
talaphona  Saliabury  22486 


Sr.  VUUaB  J.  OortlnA  Jr., 

SoyortMBt  of  loolth  aai.  IraoD  Borrleoo, 
lotirriol  iBOtltmto*  of  loadth, 

Botha  ado. 

■azTiaad  2020$, 

V.8JL.  Iltk  fobrooxy  1982 


Door 

thank  jvm  tar  jaor  ■aauiooiiw  dotod  Doooabor  18th,  whioh  I boro  Jmat 
xoooiTad  yia*imably  doa  to  pootol  dologra. 

Vhot  I boT*  to  aoj  ia  reply  to  It  is  probably  of  only  ooodaale  iatoroot 
oooiac  that  yoa  will  bo  oeoaldarlac  tbo  aattor  on  Tobzaary  8tb  and  9tb.  loworsr 
yoa  aay  b*  iatorostod  to  kaow  that  oa  tbo  abelo  I aa  in  faroar  of  tbo  rolaxatleaa 
of  tbo  eort  yoa  oatllao.  Oa  tbo  etbor  band  I fool  that  aa  tbo  adainlatxatioo 
and  tbo  aoolal  altaatloaa  ars  xatbor  difforaat  in  tbo  Ubitod  flntdoa  aad  tbo  USA, 

It  ia  net  really  for  no  to  eoaBoat  oa  tbo  dataila  of  tbo  ebaagaa  abieb  yea. 
proyoao  to  aaka.  levoror,  I do  tbiak  that  it  ia  iaportaat  to  koop  ia  boiac  mso 
aort  of  a atraotar*  for  ebeokiac  aad  adriaiaf  aoiaatiota  oa  prooodaroo  they  aay 
bo  plaanlnc  or  aay  bavo  already  ndortakaa.  I voald  tbaroforo  net  b*  happy  «ltb 
a ayataa  abiob  aboliabod  iaatitatioaal  bi^oafoty  eoMittooa,  or  tbo  xoapeaaibility 
of  seioatista  to  aaka  tboir  ozporiaanta  known  to  than. 

Siailarly  I tbiak  a eoatral  effioo  wboro  it  woald  bo  poaaiblo  to 
aecaaalato  aad  ooaoaatxato  oxporlanoo,  and  ozportio*  oa  tbo  handlinf  of  diffioalt 
eaaoa  woald  eoatinaa  to  b*  aa  adTiataca.  Ia  praetioal  toxaa  it  woald  probably 
alao  inoroaaa  pablie  eeafidaaoa  that  the  aafoty  of  roooabiaaat  MA  prooodaroa  waa 
boiiMr  takaa  aorieaaly.  I think  it  ia  iaportaat  to  aalntain  tbia  rosponaiblo  aad 
oaatioaa  attltado  towaoda  tbs  aafoty  of  laboratory  work  wltboat  i^odinf  oxporiaanta. 
So  I woald  bo  ia  faroar  wbororor  poaaiblo  of  oTOidiaf  a oot  ap  wbaro  aero  than  a 
aiaerity  of  prooodaroo  wore  only  allowod  after  prior  approrml,  alao*  adal n1 atrati'ra 
dolaya  night  olthor  bold  ap  work  or  onooazog*  people  to  diarofard,  not  only  that 
part  of  tb*  ayataa  wbiob  waa  praotieally  aawexkablo,  bat  alao  tbo  baiaie  prlnoiploo 
aad  pbilesopy  of  xospeaalbl*  aolaatifio  iarroatlgatioa. 

If  yoa  aboald  bo  aay  obaao*  bo  iatoroatod  la  aay  other  ooaaaato  I aay 
bavo  do  not  baaitat*  to  write. 


17731 


February  19 » 1982 
65  Woolsley  i^venue 
Trumbull,  Gt  066II 


William  Gartland,  Elrector 
Office  of  Recombinant  rWil  Activities 
National  Institutes  of  Health 
9000  Rockville  Pike 
Bethesda,  Md  20205 

Dear  Mr.  Gartland , 


I note  in  the  Feb  1?  issue  of  Chemical  Week  that  you  folks 
are  reconsld erinf?  your  position,  giving  in  to  some  extant  to  the 
busy-bodies  and  other  protesters,  and  are  about  to  again  clamp 
doxm  on  DNA  and  relfited  research — by  way  of  added  reguliitions  and 
imped Iments • 

First,  this  whole  controversy  is  stirred  up  by  a bunch  of 
activists  who  seek  publicity,  vjho  look  under  the  bed  for  terrorists 
every  nirht  and  who  are  prime  examples  of  ”a  little  knowledge  is 
a dangerous  thing”.  They  are  in  the  same  boat  as  the  antl-florlde 
people,  the  anti-nuclear,  and  all  the  others.  In  short,  they  have 
become  the  zero-progress  pe  ople.  Many  other  examples  abound. 

Second,  the  "Frankenstein  Monster"  potential  is  much  over- 
rated, and  researchers  in  the  field  are  responsible  people  who  are 
not  likely  to  endanger  us. 

Third,  much  is  to  be  gained  from  continued  progress  in  this 
exciting  field.  You  know  this  better  than  I — of  the  many  promising 
lines  now  being  pursued, and  the  many  more  possibilities  open. 

please  consider  that  for  every  such  protester,  there 

are  thdusands,  perhaps  millions,  who  are  not  worried.  I am  worried 
— but,  not  because  of  the  DNA,  etc  potential  dangers,  but  (because 
of  the  poetntlal  government  hampering  of  progress.  You  can  tie  them 
up  in  knows — witness  the  nuclear  situation! 

I suggest  promoting  legislation  by  Congress  preventin''  any 
state  or  locality  from  going  further  thfm  simply  fenforcing  any  ex- 
Istin^r  federal  guidelines.  I feel  national  legislators  and  much  less 
likely  to  cave  in  to  stipld  obstructionists  than  town  councils  or 
even  state  assemblies. 

But — do  nothing  to  hinder  DNA  research,  pleas,e! 

Charles  VT.  Hawley 


Bh  203  268-3545 
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The  Pubuc  Heauth  Research  Institute 
OF  THE  City  of  New  York.  Inc. 

4BS  FinST  AVSNUC.  NKW  YOHK.  N.  V.  lOOte 

tkl.  (2121  UKXorBS  578-0842 


May  14,  1982 


Dr.  Willicun  J.  Gartland,  Jr.  , Director 
Office tof  Recombinant  DNA  Activities 
National  Institute  of  General  Medical  Sciences 
National  Institutes  of  Health 
Bethesda,  Maryland  20205 

Dear  Dr.  Gartlemd: 

I am  writing  in  strong  support  of  the  proposed  amendment  to  section  I-D  of 
the  NIH  Guidelines,  which  would  prohibit  the  construction  of  biological  weapons 
by  molecular  cloning. 

It  has  long  been  my  conviction  that  the  greatest  potential  for  misuse  of  the 
new  biology  lies  not  in  laboratory  accident,  or  in  the  escape  of  hazardous 
material,  but  rather  in  the  deliberate  construction  of  biological  weaponry. 

The  potential  of  molecular  ^loning  for  biological  weapons  development  is  obvious, 
alaunning,  and  not  sufficiently  appreciated  by  the  public.  The  technology  is  not 
only  powerful,  but  the  required  meinipulations  are  relatively  simple,  inexpensive 
emd  easily  conducted  in  clandestine  fashion.  These  considerations  suggest  that 
we  may  be  on  the  brink  of  a new  arms  race  which  may  conpound  the  suicidal  dilemma 
already  facing  mankind  in  the  nuclear  age.  This  arms  race  would  not  be  restricted 
to  a few  superpowers  but  would  be  accessible  to  the  scientific  personnel  of  many 
nations. 

In  this  context,  we  as  biologists  face  an  awesome  responsibility,  perhaps 
greater  than  that  faced  by  the  community  of  physicists  during  W.W.  II,  because 
we  have  lived  through  the  nuclear  era  and  cemnot  pretend  ignorance  of  the  military 
consequences  of  our  science.  Our  innocence  was  destroyed  at  Hiroshima.  If  we 
do  not  speak  out  now,  history  will  surely  condemn  us. 

Although  the  dcmgers  are  great,  the  opportunity  for  us  to  voice  our  warning 
is  also  great.  A new  realization  has  affected  the  peoples  of  all  countries 
concerning  the  dangers  of  modem  warfare.  In  this  context  cin  open  stand  by  the 
biological  community,  amd  by  RAC  in  particular,  would  likely  have  considerable 
impact  on  the  public. 

It  is  hoped  that  the  adoption  of  the  proposed  amendment  would  bring  pressure 
to  bear  on  those  scientists  who  might  otherwise  be  tempted  to  cooperate  in  the 
development  of  biological  weapons.  It  is  also  likely  that  members  of  Congress 
who  are  wavering  on  this  issue  would  be  influenced  by  adoption  of  the  amen<3ment. 

Even  if  these  arguments  eure  rejected  and  it  is  believed  that  adoption  of  the 
amendment  will  have  no  strong  amd  direct  deterrent  impact  on  misuse  of  recombinant 
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Dr.  William  J.  Gartland,  Jr. 
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May  14,  1982 


DNA  technology,  I would  strongly  urge  adoption  as  a moral  statement  cuid  in  the 
interest  of  consistency.  How  can  RAC  not  forbid  the  use  of  molecular  cloning 
to  develop  biological  weapons?  Failure  to  do  so  would  reduce  all  of  RAC's 
previous  deliberations  to  the  level  of  absurdity.  It  would  be  ridiculous  to 
debate  the  "deuigers"  of  cloning  Streptomyces  fragments  in  B.  svibtilis  aind  then 
refuse  to  prohibit  weapons  research. 


Sincerely, 


David  Dubnau,  Ph.D 
Member 


DD:ah 
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UNIVERSITY  OF  CALIFORNIA,  BERKELEY 


BEXSZl^  • DAVn  • mviMC  • LOS  ANCZLSS  • RIVZBSmE  • SAN  DOKX)  > SAN  niANC3SCO 


SANTA  BANBAHA  • SANTA  CBUZ 


DCPABTMCNT  OF  BIOCMEMISTKY 


BENKELEY,  CAUFORNIA  94720 


May  18,  1982 


Dr.  William  S.  Gartland 
Executive  Secretary 
Recombinant  DNA  Advisory  Committee 
National  Institutes  of  Health 
Bethesda,  Maryland  20205 

Dear  Dr.  Gartland: 

As  a member  of  the  Scientists'  Committee  on  Chemical  and  Biological 
Warfare,  I write  In  support  of  the  Novlck-Goldsteln  Amendment  to  the  NIH 
Guidelines.  This  amendment,  as  I understand.  Is  designed  to  prohibit  con- 
struction of  biological  agents.  Including  toxins,  by  the  process  of 
molecular  cloning. 

When  President  Nixon  made  his  1969  pledge  to  abandon  preparation 
of  biological  weapons,  members  of  our  committee  wrote  to  request  verifi- 
cation of  this  salutary  gesture  by  on  site  Inspection.  We  never  received 
a response  to  this  request.  Now  there  are  allegations  of  use  In  wars 
abroad  of  blotoxlns,  and  here  at  home  there  are  rumors  of  military  Interest 
In  development  and  production  of  agents  by  use  of  the  new  technology  of 
molecular  cloning.  This  wuld  seem  to  be  the  time,  prior  to  an  Irreversible 
military  commitment,  for  decisive  action  from  the  blo-science  community  to 
prohibit  this  nefarious  practice. 


Sincerely 


Ji.'  B.  Nellands 

'I 


I|n>fessor  of  Biochemistry 


JBN:pm 

cc:  R.  Novlck 
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The  University  of  Alabama  in  Birmingham 

Department  of  Microbiology 


May  18,  1982 


Dr.  William  Gartland,  Jr. 

Director 

Office  of  Recombinant  DNA  Activities 
National  Institutes  of  Health 
Room  4A52,  Building  31 
Bethesda,  Maryland  20205 

Dear  Bill: 

This  is  to  indicate  my  approval  for  the  adoption  of  an  amendment  to  the  NIH 
Guidelines  to  add  a section  I-D-7  on  use  of  molecular  cloning  for  the  con- 
struction of  biological  weapons.  This  amendment  to  the  Guidelines,  although 
probably  ineffectual,  will  be  the  right  etart  and  might  subsequently  lead  to 
consideration  by  the  United  States  Congress  and  United  Nations  and  a more 
meaningful  effective  consideration  of  the  issue  by  the  world  community. 

Best  regards. 


RCIII/pp 


University  Station  / Birmingham,  Alabama  35294 
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DEPARTMENT  OF  HEALTH  & HUMAN  SERVICES 


Public  Health  Service 


National  Institutes  of  Health 
Bethesda.  Maryland  20205 


Hay  21,  1982 


Or.  William  J.  Gartland 

Office  of  Recombinant  DNA  Activities,  NIAID 

B1dg.  31.  Room  4A52 

National  Institutes  of  Health 

Bethesda.  Hd.  20205 

Dear  Bill, 

This  Is  In  response  to  the  proposal  by  Drs'  Novick  and  Goldstein  which  your 
office  forwarded  on  May  10,  1982. 

I am  opposed  to  amendment  of  the  current  Guidelines  to  Include  the  proposed 
language.  Although  the  Issue  raised  by  the  proponents  of  the  amendment  may 
be  of  personal  concern  to  them  as  well  as  others,  I do  not  consider  It  appro- 
priate for  action  by  the  RAC.  Rather  the  Issue  Is  one  to  be  dealt  with  by 
the  appropriate  Branches  of  the  Government  charged  with  establishing  national 
and  International  policy  for  the  United  States. 

Therefore,  I would  suggest  that  persons  who  may  have  concerns  about  the  Issue 
raised  by  Drs*  Novick  and  Goldstein  should  conmunlcate  their  concerns  with 
appropriate  officials  of  the  Government. 


Sincerely  yours. 


Robert  H.  McKinney,  Ph.O. 
Member,  RAC 


cc:  Hon.  Ray  Thornton 
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DEPARTMENT  OF  MICROBIOLOGY  AND  MOLECULAR  GENETICS 


HARVARD  MEDICAL  SCHOOL 


2S  Shattuck  Street 


BOSTON,  MASSACHUSETTS  021  IB 


617-732-  1920 


May  25,  1982 


Dr.  William  Gartland,  Jr. 
Office  of  Recombinant  DNA 
Activities 
Bldg.  31,  Rm.  4A52 

N.I.H. 

Bethesda,  MD  20205 


Dear  Dr.  Gartland, 

I wish  to  offer  my  strong  support  for  the  amendment  to  the  NIH 
guidelines  on  biological  weapons  proposed  by  Drs.  Richard  Novick  and 
Richard  Goldstein. 


Sincerely  yours 


Jonathan  Beckwith 


JB/am 
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MASSACHUSETTS  INSTITUTE  OF  TECHNOLOGY  cambkidce,  Massachusetts  02Ji9 
Department  of  Biology  Room  56-445  Tel. 617/253-7003 

May  28,  1982 


Dr.  William  Gartland 

Office  of  Recombinant  DNA  Activities 

NIAID  - NIH 

Bethesda,  MD  20205 

Dear  Dr.  Garl^md, 


I am  writing  to  express  my  emphatic  support  for  the  proposed  amendment  to  the 
NIH  Guidelines  prohibiting  the  use  of  molecular  cloning  for  the  development  of 
biological  weapons.  Such  technology  would  represent  a significant  escalation 
in  the  application  of  scientific  advances  for  destruction,  and  1 urge  the  RAC 
to  take  a strong  and  explicit  stand  agadnst  it. 


Ethan  Si 
Professor  o^Biology 


hah 

cct  Dr.  Richard  Novick 
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INSTITUTE  OF  MEDICINE 


NATIONAL  ACADEMY  OF  SCIENCES 


2101  CONSTITUTION  AVENUE  WAS  H I NGTON,  D.  C.  204IS 


May  28,  1982 


William  J.  Gartland,  Jr.,  Ph.D. 

Office  of  Recombinant  DNA  Activities 
NIAID/National  Institutes  of  Health 
Building  31,  Room  4A52 
Bethesda  MD  20205 

Dear  Bill: 

With  reference  to  the  No vick/Goldstein  letter  on  use  of  molecular 
cloning  for  deliberate  construction  of  biological  weapons,  I offer  the 
following  comment. 

The  military  interest  in  recombinant  DNA  technologies  for  purposes 
of  "defense"  is  a reality.  I strongly  endorse  explicit  prohibition  of 
deliberate  misuse  of  molecular  cloning  and  any  other  biomedical 
technologies.  That  was  one  reason  wlty  I objected  to  making  the 
guidelines  voluntary  (see  attached  letter  of  February  1,  1982,  to  Ray 
Thornton).  There  is,  I believe,  an  interagency  agreement  to  abide  by  the 
guidelines,  and  that  Includes  the  Department  of  Defense.  Thus,  while  not 
the  determining  factor,  non-compliance  with  the  guidelines  would,  if 
nothing  else,  call  attention  to  the  fact  that  molecular  cloning 
techniques  were  being  used  for  biological  warfare  purposes. 

I hope  that  RAC  will  discuss  this  issue  at  the  next  meeting  so  that 
an  explicit  prohibition  to  the  construction  of  biological  weapons  by 
molecular  cloning  can  be  recommended. 

Sincerely, 


Elena  0.  Nightingale,  M.D.,  Ph.D 
Senior  Scholar-in-Resldence 


Attachment 


♦ 
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ASSJSTANT  DIRECTOR 


UNITED  STATES  ARMS  CONTROL  AND  DISARMAMENT  AGENCY 


June  8,  1982 


Dear  Dr.  Gartland: 

ACDA  Director  Rostov  has  asked  me  to  respond  to  your 
letter  of  May  19,  1982,  which  requested  ACDA's  coiranents  on 
a proposal  to  amend  the  NIH  Guidelines  for  Research  Involving 
Recombinant  DNA  Molecules  so  as  to  introduce  a prohibition 
against  "the  construction  of  biological  weapons  by  molecular 
cloning. " 

We  have  no  objection  to  the  proposal,  which  is  consistent 
with  U.  S.  obligations  under  the  1972  Biological  and  Toxin 
Weapons  Convention.  As  discussed  below,  we  do,  however,  have 
suggestions  for  the  precise  formulation  of  the  amendment  to 
bring  it  more  closely  into  line  with  the  language  of  the 
Convention.  This  position  has  been  coordinated  with  the  Depart- 
ment of  Defense  and  other  interested  agencies  of  the  Executive 
Branch. 

In  your  letter  you  requested  comments  on  the  statement  (by 
those  who  proposed  the  amendment) : "Laboratory  research  involv- 

ing the  construction  of  the  organisms  and  the  development  of  bio- 
logical weapons  for  'defensive'  (e.g.,  deterrent)  purposes  would 
be  excluded  from  the  Biological  Weapons  Convention."  The  lan- 
guage eind  negotiating  history  of  the  Convention  make  clear  that 
this  statement  is  seriously  mistaken. 

Under  Article  I of  the  Convention,  a Party  "undertakes 
never  in  any  circumstances  to  develop,  produce,  stockpile  or 
otherwise  acquire  or  retain: 

"(1)  Microbial* or  other  biological  agents,  or  toxins  what- 
ever their  origin  or  method  of  production,  of  types  and  in 
qu^mtities  that  have  no  justification  for  prophylactic,  protec- 
tive or  other  peaceful  purposes; 


William  J.  Gartland,  Jr.,  Ph.D.,  Director 
Office  of  Recombinant  DNA  Activities 

National  Institute  of  Allergy  and  Infectious  Diseases 
National  Institutes  of  Health  - Rm.  4A52,  Bldg.  31 
Bethesda,  Maryland  20205 
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"(2)  Weapons,  equipment  or  means  of  delivery  designed  to 
use  such  agents  or  toxins  for  hostile  purposes  or  in  armed 
conflict . " 

The  "Report  of  the  Secretary  of  State"  dated  June  21, 

1972,  and  transmitted  to  the  Senate  by  the  President  on 
August  10,  1972  stipulates  that; 

"Article  I provides  that  biological  agents  or  toxins 
justified  for  purposes  covered  by  the  terms  'prophylactic'  and 
'protective'  are  not  prohibited  by  this  Convention.  The  word 
'prophylactic'  refers  to  activities  related  to  the  protection 
of  the  human  body  from  the  effects  of  organisms  or  substances 
to  which  an  individual  might  be  directly  exposed.  It  encompasses 
medical  activities  such  as  diagnosis,  therapy  and  immunization, 
and  related  research.  The  term  'protective'  applies  to  the 
development  of  such  equipment  as  decontamination  systems,  protec- 
tive masks  and  clothing,  air  and  water  filtration  systems,  and 
detection  and  warning  devices.  Laboratory  quantities  of  certain 
agents  and  toxins  might  well  be  required  for  research  and  testing 
in  these  areas.  In  order  to  avoid  any  possible  ambiguity,  it  was 
made  clear  during  the  negotiation  of  this  Convention  that  the  terms 
'prophylactic'  and  'protective'  are  hot  intended  to  convey  any 
broader  meaning  which  would  in  any  way  permit  possession  of  bio- 
logical agents  or  toxins  for  Weapons  purposes  on  the  theory  that 
such  weapons  were  for  defensive  warfare,  retaliatioh  or  deterrence. " 
(emphasis  added) 

The  broad  language  of  the  Convention  was  intended  to  cover 
not  only  agents  known  at  the  time  the  Convention  was  negotiated, 
but  also  any  that  could  later  be  developed  through  new  scientific 
or  technological  developments.  At  the  March  1980  Review  Conference 
for  the  Convention,  the  Parties  agreed  that  Article  I had  proved 
sufficiently  comprehensive  to  have  covered  recent  scientific 
and  technological  developments  relevant  to  the  Convention,  including 
the  development  of  recombinant  DNA  techniques. 

As  permitted  by  the  Convention,  the  United  States  maintains 
an  active  program  in  biological  defense  against  potential  biological 
weapons  which  is  restricted  to  medical  defense  matters  such  as 
vaccines,  prophylaxis  and  therapy,  and  rapid  identification  of 
causative  agents,  and  a smaller  program  in  rapid  detection  techno- 
logy to  develop  detection  devices  and  systems  to  alert  troops 
to  adopt  protective  measures.  In  this  program  recombinant  DNA 
techniques  may  be  useful  for  the  development  of  more  effective 
vaccines  of  higher  potency  or  of  a more  universal  nature,  of  unique 
therapeutic  drugs  and  biologies,  and  of  more  effective  diagnostic 
reagents  effective  against  a range  of  infectious  diseases.  This 
program  does  not,  and  will  not,  involve  research  to  create  and 
screen  "new"  organisms  as  potential  biological  warfare  agents.  Our 
research  is,  and  will  continue  to  be,  limited  to  developing  protective 
measures  to  recognized  infectious  diseases  which  pose  a biological 
warfare  hazard.. 


[784] 


-3- 


In  view  of  the  above — and  to  bring  the  formulation  of 
the  amendment  as  close  as  possible  to  the  language  of  the 
Convention — we  recommend  that  the  amendment  be  modified  to 
read: 


"The  use  of  recombinant  DNAs  for  development 
of  microbial  or  other  biological  agents,  or  toxins, 
of  types  or  in  quantities  that  have  no  justification 
for  prophylactic,  protective  or  other  peaceful  purposes, 
is  prohibited." 

We  appreciate  your  invitation  to  send  an  ACDA  representa- 
tive to  the  June  28  meeting  of  the  Recombinant  DNA  Advisory 
Committee.  I have  asked  Dr.  Robert  Mikulak  of  my  staff  to 
represent  ACDA.  If  ciny  questions  arise,  I suggest  you  contact 
Dr.  Mikulak  directly  at  632-3422. 


Sincerely  yours. 


Assistant  Director 
for  Multilateral  Affairs 
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HARVARD  MEDICAL  SCHOOL 


DEPARTMENT  OF  ANATOMY 


25  Shattuck  Street 
Boston,  Massachusetts  02115 
Telephone:  (617)  732-  1652 


June  8,  1982 


Dr.  William  Gartland,  Jr. 

Director 

Office  of  Recombinant  DNA  Activities 
Building  31,  Room  4A52 
National  Institutes  of  Health 
Bethesda,  MD  20205 

Dear  Dr.  Gartland: 

I am  writing  to  express  my  strong  support  of  the  Ncvl ck-Goldstein 
amendment  of  Section  T-D  entitled  "I-D-7.  The  construction  of  biological 
weapons  by  molecular  cloning".  The  staggering  power  of  this  new  technology 
for  the  construction  of  new  forms  of  weaponry  are  as  awesome  as  the 
current  firepower  of  nuclear  arsenals.  I believe  that  we  should  learn 
from  the  current  dilemma  we  now  find  ourselves  in  with  respect  to  the 
nuclear  arms  race,  and  that  we  should  take  a strong  positive  step  toward 
recognizing  the  potential  future  hazards  of  allowing  the  development  of 
this  technology,  and  limit  our  potential  expansion  into  this  area. 

Our  country  is  a world  leader.  We  are  responsible  for  our  leadership 
role,  and  we  should  not  set  the  precedent  for  developing  this  form  of 
human  destruction.  I beg  you  to  expend  all  possible  effort  in  the 
consideration  of  this  issue.  I am  grateful  to  you  for  your  consideration 
and  kindness. 


Yours  sincerely. 


Daniel  A.  Goodenough 
Professor  of  Anatomy 
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Department  of  tkc  Historv  of  Science 

niveraitv 

Science  Center  235,  C amiaricl^e,  02138 

617-495-3741 


June  8,  1982 


Dr.  William  Gartlcund,  Jr.,  Director 
Office  of  Recombinant  DNA  Activities 
Building  31,  Room  4A52 
National  Institutes  of  Health 
Bethesda,  Maryland  20205 

Dear  Dr.  Gartland: 

I have  heard  from  Drs.  Richard  Goldstein  and  Richard  Novick 
that  they  are  submitting  a brief  amendment  to  the  NIH  guidelines 
which  would  add  to  the  list  of  prohibited  activities  the  construc- 
tion of  biological  weapons  by  molecular  cloning. 

Having  followed  the  developments  of  molecular  biology  in 
general  and  recombincint  DNA  wox3c  in  particular  as  a historian, 

I have  been  particularly  sensitive  to  the  manner  in  which  guide- 
lines have  been  developed  for  recombinant  DNA  work.  With  many 
others  I*ve  watched  carefully  the  interaction  between  self- 
generated restrictions  and  Imposed  restrictions.  I have  been 
particularly  concerned  with  the  manner  in  which  the  science 
society  interface  has  been  heindled  and  the  means  throu^  which 
the  scientific  community  has  accepted  responsibilities  for  the 
nature  of  its  work.  To  see  an  important  new  area  of  science  be 
developed  for  its  military — indeed--disease  and  death-inflicting 
potentials  would  seem  to  me  to  be  a particularly  damaging  step. 

One  way  of  raising  recognition  of  the  dangers  involved  and 
indicating  truly  responsible,  scientific  and  humane  response  would 
be  to  adopt  for  the  guidelines  the  prohibitions  against  using  this 
new  field  of  molecular  biology  for  biological  warfare. 

Thank  you  very  much  for  your  kind  attention  in  this  matter. 


Professor  of  the  History 
of  Science 

EM/rk 


[787] 


DEPARTMENT  OF  THE  ARMY 

U S,  ARMY  MEDICAL  RESEARCH  INSTITUTE  OF  INFECTIOUS  DISEASES 
FORT  DETRICK,  FREDERICK,  MARYLAND  21701 


SGRD-UIZ-C  9 June  1982 


William  J.  Gartland,  Jr.,  Ph.D. 
Director 

Office  of  Recombinant  DNA  Activities 
National  Institute  of  Allergy  and 
Infectious  Diseases 
National  Institutes  of  Health 
Building  31,  Room  4A52 
Bethesda,  Maryland  20205 


Dear  Dr.  Gartland; 

Thank  you  for  bringing  this  proposed  amendment  to  my  attention.  I will  plan 
to  attend  the  RAC  meeting  on  28  June  when  this  comes  up  for  discussion.  Prior 
to  that  time,  however,  you  may  wish  to  distribute  to  RAC  members  the  following 
formal  comment  from  my  Agency. 

DoD  Statement 

The  DoD  has  no  objection  to  the  proposed  amendment  but  believes  it  is  unnecessary 
in  view  of  the  U.S.  understanding  of  the  terms  of  the  Biological  Weapon  Convention 
(BWC)  which  already  prohibits  the  use  of  recombinant  DNA  techniques  for 
development  of  biological  or  toxin  weapons. 

The  DoD  position  is  to  support  and  abide  by  the  NIH  Guidelines  in  full,  in  both 
its  in-house,  and  contract  funded  research.  This  position  would  not  change  if 
the  amendment  was  adopted. 

There  are,  however,  several  items  in  the  rationale  for  the  proposal  as  developed 
by  the  authors  which  require  correction  so  there  is  lio  misunderstanding.  The 
statement  that  "the  development  prohibition  is  generally  interpreted  in  military 
circles  as  applying  only  to  the  assembly  of  delivery  vehicle"  is  false.  The 
Department  of  Defense  compliance  with  the  BWC  was  clearly  stated  in  a 
certification  to  the  President  in  January  1976  by  the  Secretary  of  Defense  that 
all  programs  were  in  full  compliance  with  "prophylactic,  protective,  and  other 
peaceful  purposes"  permitted  by  the  Convention. 

Further,  the  statement  "the  developiaent  of  biological  weapons  for  "defensive" 
(e.g.,  deterrent)  purposes  would  be  excluded"  is  also  seriously  mistaken  as 
the  position  statement  prepared  by  the  Arms  Control  and  Disarmament  Agency  (ACDA) 
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SGRD-UIZ-C 

William  J.  Gartland,  Jr.,  Ph.D. 


9 June  1982 


points  out.  The  Department  has  in  earlier  correspondence  agreed  to  comply, 
both  internally  and  through  contract  with  established  NIH  Guidelines. 

The  military  medical  DoD  Interest  in  recombinant  DNA  technology  is  directly 
related  to  the  development  of  means  and  methods  for  the  prevention,  diagnosis, 
or  treatment  of  disease.  Such  interests  are,  or  will  be,  targeted  toward 
improved  vaccines,  new  modalities  of  therapy  or  prophylaxis,  and/or  detection 
devices  for  a variety  of  organism  identification  and  diagnostic  purposes.  Non- 
medical military  interests  cover  areas  of  marine  fouling  problems;  materials 
and  polymer  engineering;  and  fuels  and  lubricant  potential,  none  of  which 
have  any  relationship  to  biological  weapons. 

We  agree  with  the  proposed  changes  by  ACDA  to  bring  the  proposal  to  the  Guidelines 
into  closer  alignment  with  the  Convention  which  is  the  basic  instrument  of 
national  policy. 


WILLIAM  R.  BEISEL,  M.D. 

DoD  Representative  Federal  Interagency 
Advisory  Connittee  on  Recombinant  DNA 
Research 
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Institute  of  Molecular  Biology 
UNIVERSITY  OF  OREGON 
Eugene,  Oregon  97403 

503/686-5151 


June  11,  1982 


Dr.  William  Gartland,  Jr. 

Di rector 

Office  of  Recombinant  DMA  Activities 
Building  31,  Room  4A52 
National  Institutes  of  Health 
Bethesda,  Maryland  20205 

Dear  Dr.  Gartland, 

Drs.  Richard  Hovick  and  Richard  Goldstein  have  proposed  an 
amnendment  to  Section  I-D  of  the  NIH  Guidlines  for  Recombinant  DMA 
Research.  Their  ammendment  would  prohibit  under  the  Guidelines  the 
construction  of  biological  weapons  by  molecular  cloning. 

I strongly  support  the  ammendment. 


Sincerely  yours, 

Franklin  W.  Stahl 
Professor  of  Biology 
Member,  Institute  of  Molecular 
Biology 

FWS:mc 
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TUFTS  UNIVERSITY 


Department  of  U rban  and 
Environmental  Pohcy 


June  11.  1982 


Dr.  William  J.  Gartland,  Jr. 

Executive  Secretary 
Recombinant  DNA  Advisory  Comnittee 
National  Institutes  of  Health 
Building  31 

Bethesda,  Maryland  20205 
Dear  Bill: 

I strongly  support  the  Goldstein-Novick  amen<*nent  that  the  NIH  Guidelines  prohibit 
the  construction  of  biological  weapons  by  molecular  cloning. 

I have  enclosed  a segment  of  a paper  entitled  "Social  Responsibility  in  an  Age  of 
Synthetic  Biology:  Beyond  Biohazards"  to  be  published  in  Envirorwent.  The  section 
deals  with  biological  weapons  and  recombinant  DNA  molecule  technology.  In  the  essay 
I conclude  that  there  are  three  levels  of  social  accountability  over  the  use  of  rONA 
for  constructing  biological  weapons. 

First,  there  is  the  Convention  on  the  Prohibition  of  the  Development,  Production  and 
Stockpiling  of  Bacteriological  and  Toxin  Weapons  which  became  effective  in  the  US  in 
March  1975.  A United  Nations  review  comnission  report  issued  in  March  198D  concluded 
that  biological  materials  constructed  by  rONA  techniques  are  covered  by  the  Conven- 
tion’s articles.  Second,  there  is  a federal  law  (PL  93-6D8)  requiring  the  Department 
of  Defense  to  submit  an  annual  report  that  explains  expenditures  in  chemical  and  bio- 
logical research  programs.  Third,  there  is  an  internal  ruling  by  the  Undersecretary  of 
Defense  that  all  rONA  activities  funded  by  ODD  will  be  conducted  in  compliance  with 
the  NIH  Guidelines. 

Unless  the  RAC  continues  to  play  a strong  oversight  role  in  the  use  of  rONA  techniques 
that  involve  cloning  toxigenic  genes,  genes  that  code  for  inmunosuppressants  or 
virulence  factors  the  society  will  lose  a critical  area  of  oversight. 

The  Goldstein-Novick  proposal  provides  an  unambiguous  statement  of  NIH's  responsibility 
in  this  important  area.  Despite  the  DOD  memoranda  on  the  application  of  the  rDNA  Guide- 
lines to  work  funded  by  the  military,  as  of  August  1981  ORDA's  list  of  institutions 
that  have  registered  IBCs  included  one  of  three  military  research  centers  that  do  bio- 
logical research.  The  list  included  the  US  Army's  chemical  and  biological  research 
division  at  Frederick,  Maryland,  but  did  not  include  the  Naval  Bioscience  Laboratory  at 
Dakland,  CA  and  the  Halter  Reed  Army  Institute  of  Research  in  Washington.  If  the  DOD 
is  serious  about  conforming  to  the  Guidelines,  it  is  curious  that  all  the  biological 

be  registered  with  ORDA  and  have  appropriate  IBCs. 


Medford,  M«sMchusetls  oai;5 
617  6a®- v»o,  ntension  737 
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HARVARD  MEDICAL  SCHOOL 
DEPARTMENT  OF  PATHOLOGY 

25  SHATTUCK  STREET 
BOSTON.  M ASSACH USETTS  02 1 I 5 


GEORGE  TH.  DIAMANOOPOULOS.  M.O. 
PROFESSOR  OF  FATHOLOOV 


TEL.  (617)  732-1064 


Jxine  14,  1982 


Dr.  William  Gartland,  Jr. 

Director 

Office  of  Recombinant  DNA  Activities 
Building  31,  Room  4A52 
National  Institutes  of  Health 
Bethesda,  Maryland  20205 

Dear  Doctor  Gartland: 

I wish  to  inform  you  that  I sup- 
port the  proposed  amendment  "I-D-7. 

The  construction  of  biological  weapons 
by  molecular  cloning"  to  the  N.I.H. 
guidelines . 

Thank  you  for  taking  my  wish  into 
consideration. 


Cordially, 


GThD : cmc 
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15  June,  1982 


Dr.  Wllllan  Gartland,  Jr.,  Director 
Office  of  Recombinant  DNA  Activities 
Bullllng  31,  Room  4A52 
National  Institutes  of  Health 
Bethesda,  Maryland,  20205 

Dear  Dr.  Gartland i 

I am  writing  this  letter  In  support  of  the  proposed  amend- 
ment to  the  NIH  Recombinant  DNA  Guldllnes  which  would  ament  section 
I-D-7  by  proscribing  the  "construction  of  biological  weapons  by 
molecular  cloning." 

I feel  very  strongly  that  the  use  of  this  technology  to 
construct  biological  weaponry  constitutes  the  most  horrifying 
misuse  of  scientific  knowledge  that  I can  think  of  because  of  the 
effect  Its  use  might  have  and  the  manner  In  which  It  would  be  used. 
War  In  any  form  Is  an  appallingly  primitive  and  Inhuraae  method  of 
achieving  ends,  but  the  non-dlscrlmlnatlng  and  unpredictable  nature 
of  biological  warfare  ranks  second  only  to  nuclear  warfare  In  Its 
disregard  of  the  welfare  of  the  planet  we  live  on  and  depend  upon 
for  our  very  existence.  The  human  race  Is  (finally)  becoming 
Increasingly  aware  of  the  delicate  balance  of  nature  and  the 
prppenslty  of  man's  (seemingly  Innocuous)  tinkering  to  disrupt  that 
balance.  To  deliberately  construct  an  Instrument  which  by  Its  very 
nature  Is  designed  to  affect  a large  segment  of  life  seems  to  me  to 
fly  In  the  face  of  all  that  we  have  learned. 

I realize  that  the  mere  adoption  of  this  resolution  by  an 
advisory  body  will  not  deter  the  military  as  It  Is  now  constituted, 
but  the  act  of  debating  the  Issues  In  a public  forum  may  serve  to 
Inform  the  citizenry  and  generate  sufficient  public  pressure  to 
force  a reconsideration. 


Janet  Gelsselsoder 
1285  Monteclto  Ave.  #36 
Mountain  View,  CA.  94043 
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RUTGERS 


THE  STATE  UNIVERSITY 
OF  NEW  JERSEY 


WAKSMAN  INSTITUTE  OF  MICROBIOLOGY*  BUSCH  CAMPUS*  NEW  BRUNSWICK  * NEW  JERSEY  06903 
MAILING  ADDRESS;  P.O.  BOX  759*  PISCATAWAY*  NEW  JERSEY  08854 


June  l6,  1982 


Dr.  Willieun  Gartland  Jr. 

Director 

Office  of  Recombinant  I®A  Activities 
Building  Room  UA52 

N.I.H. 

Bethesda  Md. 20205 


Dear  Dr.  Gartland; 

I have  given  some  consideration  to  the  recent  proposal  of  Drs.  Novick  and 
Goldstein  to  discourage  the  use  of  recombinant  BRA  technology  In  the 
development  of  biological  weapons  by  amending  the  NIH  guidelines 
to  prohibit  it. 

I agree  that  the  development  of  biological  weapons  through  cloning  must 
be  the  most  hazardous  use  of  such  techniques^  and  as  long  as  the  guidelines 
are  to  be  preserved,  this  should  be  a prohibited  activity.  I have  some 
concern  that  the  guidelines  may  not  be  the  proper  place  for  this  type  of 
statement,  and  that  the  amendment  they  propose  may  adversely  affect  later 
discussions  on  the  abolition  of  the  guidelines.  On  balance,  I support 
their  view  and  their  amendment. 


Michael  Kent  Showe 


Visiting  Professor 
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Friends  of  the  Earth  72  Jami  Smrr  • Niw  Ymk.  Ntw  Yoik  10014  • (212)  67S-S911 


Dr.  William  Gartland,  Jr. 

Director 

Office  of  Recombinant  DNA  Activities 
Building  31,  Room  4A52 
National  Institutes  of  Health 
Bethesda,  MD  20205 

Dear  Dr.  Gartland, 

I would  li)ce  to  express  POE ' s support  of  the  amendment  to 
place  the  development  of  biological  weapons  based  on  the  use 
of  recombinant  DNA  technology  on  the  "prohibited"  list  in  the 
recombinant  DNA  guidelines. 

This  request  refers  to  the  amendment  co-authored  by  Dr. 
Richard  Novic)c  and  Dr.  Richard  Goldstein. 

The  use  of  recombinant  DNA  technology  for  developing  new 
weapons  of  biological  warfare  constitutes  an  egregious  misuse 
of  scientific  knowledge. 


June  16,  1982 


Andrea  Gaines 
Friends  of  the  Earth 
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COLLEGE  OF  ENGINEERING 
DEPARTMENT  OF  HUMANITIES 


1079  EAST  ENGINEERING  BUILDING 
ANN  ARBOR,  MICHIGAN  48109 


(313)  764-1420 


June  16,  1982 


Dr.  William  Gartland,  Jr. 

Di  rector 

Office  of  Recombinant  DNA  Activities 
Building  31,  Room  4A52 
National  Institutes  of  Health 
Bethesda,  MD  20205 

Dear  Dr.  Gartland: 

I write  in  behalf  of  the  Gol dstein-Novi ck  amendment  prohibiting  the 
development  of  biological  weapons  based  on  the  use  of  recombinant  DNA 
technology. 

Although  I am  not  a scientist,  I was  one  of  the  organizers  of  the 
recombinant  DNA  teach-in  organized  here  in  1976.  And  I have  continued 
to  follow  the  social,  moral,  and  political  issues  associated  with  recom- 
binant DNA  technology  since  that  time. 

I am  not  so  naive  as  to  think  that  this  amendment  even  if  adopted 
will  halt  work  on  the  development  of  recombinant  DNA  technology  for  military 
purposes.  But  much  like  the  proposed  freeze  on  nuclear  weapons,  this 
amendment  will  focus  attention  on  the  problem  and,  I would  hope,  foster 
realistic  and  effective  consideration  of  the  problem  on  an  international 
level . 


S' 


Robert  P.  Weeks 
Professor  of  Humanities 


RPWrvlg 
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TUFTS  UNIVERSITY 

School  of  Medicine 


Department  of  Molecular  Biology  and 
Microbiology 


June  16,  1982 


Dr.  Wllliaa  Cartland,  Jr.,  Director 
Office  of  Recombinant  DNA  Activities 
Building  31,  Room  4A52 
National  Institutes  of  Health 
Bethesda,  Maryland  20205 

Dear  Dr.  Cartland: 


I support  the  amendment  to  Section  1-D  of  the  NIH 


l-D-7  — The  construction  of  biological  weapoits 


Guidelines  as  follows: 


by  molecular  cloning. 


EBG:ah 


Edward  B.  Goldberg 
Professor 


136  Harriaon  Avenue 
Boeton,  Masaachuactta  cam 
617  956-«75o 
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Residential  College 

East  Qiudran^ 


The  University  of  Michigan 
Ann  Arbor,  Michigan  48109 
(313)763-0176 


June  16,  1982 


Dr.  William  Gartland 

Office  of  Recombinant  DNA  Activities 

Building  31,  Room  4A52 

National  Institutes  of  Health 

Bethesda,  MD  20205 


Dear  Bill; 

I strongly  support  the  amendment  to  prohibit  the  development 
of  biological  weapons  submitted  by  Richard  Novick  and  Richard  Goldstein. 

It  seems  entirely  appropriate  that  the  RAC  should  address  this  issue 
and  provide  its  advice  to  the  NIH  Director  since  the  committee  is 
charged  with  providing  safeguards  against  the  hazards  of  recombinant 
DNA  technology.  As  Novick  and  Goldstein  point  out,  the  most  serious 
biohazards  will  derive  from  the  deliberate  construction  of  biological 
weapons . 

I would  also  like  to  know  whether  Department  of  Defense  projects 
are  registered  with  ORDA  at  this  time.  If  so,  could  you  provide  the 
RAC  and  those  on  the  ORDA  mailing  list  with  details  of  these  projects 
(i.e.  names  of  principle  investigator  and  university;  name  of  the  division 
of  the  Department  of  Defense  funding  the  project;  amount  funded; 
purpose  of  project;  host-vector  system). 
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HARVARD  MEDICAL  SCHOOL 
MASSACHUSETTS  GENERAL  HOSPITAL 


ARNOLD  N.  WEINBERG,  M.D. 

Pnftmr  »f  Mtdkiwt 


INFECTIOUS  DISEASE  UNIT 
MEDICAL  SERVICES 

Msuscbmtits  GfniraJ  Htipitsi 
B*st»n,  MMUuimsttU  02114 


726-3SI6 


June  17,  1982 


Dr.  William  Gartland,  Jr. 

Director 

Office  of  Recombinant  DNA  Activities 
Building  31,  Room  4A52 
National  Institutes  of  Health 
Bethesda,  Maryland  20205 

Dear  Dr.  Gartland: 


I have  become  aware  of  the  cunendment  to  NIH 


Guidelines,  prohibiting  the  construction  of  biological 
weapons  by  molecular  cloning,  offered  by  Drs  Richard 
Goldstein  and  Richard  Novick. 

For  all  of  the  reasons  that  their  arguments  raise 
I can  strongly  endorse  this  amendment.  I hope  that  your 
DNA  Advisory  Committee  agrees  with  this  stand  and  uses 
its  considerable  clout  to  add  another  safeguard  to  the 
recombinant  DNA  technology  and  politics. 


ANW:ve 
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UNIVERSITY  OF  CAUFORNIA,  SAN  FRANCISCO 


BERKELEY  • DAVIS  • IRVINE  • LOS  ANGELES  • RIVERSIDE  • SAN  DIEGO  • SAN  FRANCISCO 


SANTA  BARBARA  * SANTA  CRUZ 


FRANCIS  A.  SOOY,  M.D. 
Chancellor 


Office  of  the  Vice  Chancellor,  Academic  Affairs 
SAN  FRANCISCO,  CALIFORNIA  94143 


SHIRLEY  CHATER 

Vice  Chancellor,  Academic  Affairs 


June  18,  1982 


Dr.  William  Gartland 

Office  of  Reccmbinant  Inactivities 

National  Institutes  of  Health 

Roan  4A52r  Building  31 

Bethesdar  MD  20205 


Dear  Dr.  Gartland: 

On  behalf  of  the  UCSF  Biosafety  Conmitteer  I wish  to  express  our 
support  of  the  prc^sal  of  Drs.  Richard  P.  Novick  and  Richard 
Goldstein  to  prohibit  the  construction  of  biological  weapois  by 
molecular  cloning. 


KJH/fo 

cc:  Vice  Chancellor  Shirley  Chater 
Dr.  Keith  Hadley 
Ms.  Erica  Heath 
Dr.  Richard  Novick 
Dr.  Richard  Goldstein 


Associate  Vice  Chancellor 
Academic  Affairs 
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Mailing  Address: 
ZCXDLCX3Y  DEPARTMENT 
MORRILL  SCIENCE  CENTB^ 


June  18,  1982 


Dr.  William  Gartland,  Jr. 

Director 

Office  of  Recombinant  DNA  Activities 
Building  31,  Room  4A52 
National  Institutes  of  Health 
Bethesda,  Maryland  20205 

Dear  Dr.  Gartland, 

This  letter  is  in  support  of  the  anmendment  to  the  NIH  Recombinant 
DNA  Guidelines  that  had  been  proposed  by  Drs.  Richard  Goldstein  and 
Richard  Novlck:  "l-D-7.  The  construction  of  biological  weapons  by 

molecular  cloning". 

It  seems  highly  unlikely  that  viable  pathogens  or  other  noxious 
organisms  will  be  accidently  produced  by  recombinant  DNA  cloning 
procedures.  On  the  other  hand,  if  individuals  specifically  desired 
to  alter  the  antigenic  or  antibiotic  resistance  properties  of  existing 
pathogens,  confer  pathogenic  properties  on  benign  organisms  or  to 
synthesize  toxins,  in  vitro  recombinant  DNA  procedures  could  be 
employed  and,  I expect,  would  be  successful.  If  these  applications 
of  molecular  cloning  were  directed  at  humans,  domestic  animals,  crop 
plants  or  natural  foliage,  and  wildlife,  i.e.  for  the  development 
of  weapons  for  biological  warfare,  then  they  would  be  absolutely 
inconslstant  with  the  intent  and  spirit  of  the  NIH  Recombinant  DNA 
Guidelines . 

Although  there  is  an  international  treaty  prohibiting  the 
development  of  biological  weapons,  and  there  are  statements  in  the 
existing  Recombinant  DNA  Guidelines  prohibiting  some  of  the  above 
described  applications  of  molecular  cloning,  it  is  my  feeling  that  a 
specific  biological  warfare  ammendment  remains  warranted.  There  may 
well  be  biological  weapons  applications  not  covered  by  existing 
sanctions,  and  this  issue  is  sufficiently  grave  that  it  should  be 
raised  in  as  many  forums  as  possible. 

In  making  the  biological  weapons  ammendment  to  the  NIH  Guidelines, 
it  should  be  clear  that  this  sanction  is  not  directed  against  the 
use  of  molecular  cloning  for  the  development  of  vacclneSj  antitoxins 
or  therapeutic  agents  by  the  military  or  for  the  construction  of 
organisms  for  the  biological  control  of  disease  vectors  or  agricultural  pests. 
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Dr.  William  Gartland,  Jr. 
June  18,  1982 
Page  2. 


I thank  you  for  considering  this  letter. 

Sincerely  yours, 

Bruce  R.  Levin 
Professor 


BRL:db 
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DEPARTMENT  OF  MEDICAL  GENETICS 


University  of  Toronto 


June  18,  1982 


Dr.  William  Gartland,  Jr. 

Di  rector 

Office  of  Recombinant  DNA  Activities 
Building  31,  Room  4A52 
National  Institutes  of  Health 
Bethesda,  Maryland 
U.S.A.  20205 

Dear  Dr.  Gartland, 

I strongly  support  the  amendment  to  section  I-D  submitted 
by  Drs.  Richard  Goldstein  and  Richard  Novick  regarding  "The 
Construction  of  Biological  Weapons  by  Molecular  Cloning". 

I agree  that  the  development  of  biological  weapons  based 
on  the  use  of  recombinant  DNA  technology  should  be  prohibited. 

Sincerely, 


H.  Murialdo,  Ph.D. , 
Associate  Professor. 


HM/jr 


Telepnooe  (416)  978-7145  Faculty  ol  Medtone  Tcxooto  Ontario  MSS  1A8 
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DEPARTMENT  OF  STATE 


Washington,  D C.  20520 

BUREAU  OF  OCEANS  AND  INTERNATIONAL 
ENVIRONMENTAL  AND  SCIENTIFIC  AFFAIRS 


June  18,  1982 


Dr.  William  Gartland 
Director,  Office  of  Recombincuit 
DNA  Activities 

National  Institutes  of  Health 
Building  31,  Room  4A52 
Bethesda,  Maryland  20014 

Dear  Bill: 

This  is  to  comment  on  the  amendment  to  the  National 
Institutes  of  Health  (NIH)  Guidelines  on  Recombinemt  DNA 
which  has  been  proposed  by  Drs.  Novick  and  Goldstein. 

I have  discussed  the  issue  with  Dr.  Robert  Mikulak  of 
the  Arms  Control  and  Disarmament  Agency  and  find  myself 
in  accord  with  that  Agency's  views  as  expressed  in  Dr.  James 
L.  George's  letter  to  you  of  June  8,  1982.  In  addition  to 
the  views  expressed  in  that  letter  amd  as  a non-voting 
member  of  the  Recombinant  DNA  Advisory  Committee  (RAC)  I 
have  some  additional  observations. 

It  has  been  ny  understanding  that  the  puzrpose  of  the 
RAC  is  to  advise  the  Director,  NIH  regarding  safety  aspects 
of  experiments  involving  Recombinant  DNA  and  of  the  NIH 
Guidelines.  I believe  that  this  issue  introduces  a political 
element  into  the  RAC  that  is  beyond  the  scope  of  its  official 
mandate.  Moreover,  while  there  is  no  question  about  the 
propriety  of  members  of  the  RAC  expressing  their  opinion 
on  this  issue,  the  last  paragraph  on  the  first  page  of  the 
rationale  for  the  proposal  gives  me  a great  deal  of  concern. 

The  description  of  the  US  military's  interpretations  of  pro- 
visions in  The  1972  Biological  Weapons  Convention  is  stated 
without  substantiation  or  specific  attribution.  I believe  that 
description  is  false. 
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If  I am  correct  in  my  belief  the  issue  should  be  clarified 
immediately  before  serious  harm  is  done.  This  kind  of  lack 
of  precision  aind  correctness  in  these  sensitive  and  complex 
matters  is  reprehensible.  It  can  even  be  interpreted  as 
belying  the  stated  noble  intent  of  the  authors. 

Unfortunately,  I will  not  be  able  to  attend  the  June  28 
meeting.  However,  I would  appreciate  your  communicating  these 
views  to  the  Committee  as  you  think  appropriate. 


Sincerely 


William  j.  Walsh,  III 
Coordinator  for  Biomedical  Research 


and  Health  Affairs 
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UNIVERSITY  OF  CALIFORNIA,  SAN  FRANCISCO 


BERKELEY  • DAVIS  • IRVINE  • LOS  ANGELES  • RIVERSIDE  • SAN  DIEGO  • SAN  FRANCISCO 


SANTA  BARBARA  • SANTA  CRUZ 


SCHOOL  OF  MEDICINE 
DEPARTMENT  OF  PEDIATRICS 


SAN  FRANCISCO.  CALIFORNIA  94143 


1421  HSW 


June  20,  1982 


Dr.  William  Gartland,  Jr. 

Director 

Office  of  Recombinant  DNA  Activities 
Building  31 » Room  4A52 
National  Institutes  of  Health 
Bethesda,  Maryland  20205 

Dear  Dr.  Gartland: 

I am  writing  to  urge  adoption  of  the  proposed  ammendment  to  the 
NIH  Recombinant  DNA  Guidelines  placing  the  development  of 
biological  weapons  based  on  molecular  cloning  on  the  "prohibited" 
list.  As  a geneticist  I am  very  aware  of  the  potential  utility 
of  molecular  cloning  in  the  development  of  biological  weapons. 

I believe  that  the  use  of  molecular  cloning  for  such  purposes 
would  represent  one  of  the  most  dangerous,  horrifying  misuses 
of  science  imaginable  — increasing  the  dangers  of  biological 
warfare  and  eliminating  the  distinction  between  offensive  and 
defensive  weapons.  Adoption  of  this  Ammendment  would  put  the 
scientific  community  on  record  in  opposition  to  such  research 
and  would  promote  public  recognition  and  debate  concerning  the 
dangers  of  such  research. 


Sincerely, 


Jon  Well,  Ph.D 
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Medical  Research  Council 


Dr  Willlaa  Gaxtland,  Jr 
Office  of  Recombioamt  INI  Activities 
Bolldlo^  31 t Room  4A32  - N I H 
Betheedm,  HD  20203 


Laboratory  of  Molecular  Biology 
Medical  Research  Council  Centre 
University  Medical  School 
Hills  Road,  Cambridge  CB2  2QH 
England 

telephone  Cambridge  (0223)  248011 
telex  - 81532 
21st  June  1982 


Dear  Dr  Gartland, 

I would  like  to  add  ay  support  to  the  proposed  aaendaent,  I-D-7t  to  the 
NIH  Guidelines  sutnltted  by  Drs  Richard  Novlck  and  Richard  (k>ldsteln. 


Yotirs  sincerely. 


f,  Sanger 
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UNIVERSITY  OF  WASHINGTON 

SEATTLE,  WASHINGTON  9819S 


School  of  Public  Health  and  Community  Medicine 
Department  of  Environmental  Health,  SC-34 


June  21,  1982 


William  J.  Gartland,  Ph.D. 

Executive  Director 
Recombinant  DNA  Advisory  Committee 
National  Institutes  of  Health 
Building  31 
Room  4A32 

9000  Rockville  Pike 
Bethesda,  Md.  20205 

Dear  Bill: 

Many  thanks  for  your  continued  mailings.  As  you  can  see,  I am 
re-established  In  Seattle  In  my  old  position  as  Professor  of  Medicine 
and  my  new  position  as  Chairman  of  this  Department  of  Environmental 
Health. 

I am  writing  to  second  the  proposal  from Novlch  and  Goldstein 
that  the  RAC  take  an  explicit  position  that  the  guidelines  prohibit 
the  use  of  molecular  cloning  or  other  genetic  techniques  for  the 
development  of  biological  weapons. 

Wherever  I speak  about  the  public  policy  aspects  of  biotechnology 
and  genetic  engineering,  there  Is  usually  a question  about  this  matter. 
Our  country  and  our  scientific  community  should  have  a clear  record. 


Best  wishes. 


Sincerely  yours 


GSO: vad 


Professor  and  Chairman 
Environmental  Health 
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72  Wendell  Street 

Cambridge,  Massachusetts  02138 


Dr.  William  Gartland,  Jr. 

Office  of  Recombinant  DMA  Activities 
National  Institutes  of  Health 
Bethesda,  Maryland  20205 


21  June,  1982 


Dear  Dr.  Gartland: 

I an  vrltlrv;  In  support  of  the  proposed  amendment  to  section  I~D  of 
the  NIH  guidelines  co-authored  by  Prof.  Richard  Goldstein  and  Dr.  Richard 
Novlck  that  would  prohibit  the  use  of  molecular  cloning  for  devolopnent 
of  biological  weapons.  I support  this  amendment  very  strongly,  especially 
at  a time  when  biological  weapons  are  becoming  thinkable  once  again. 
Please,  no  more  awful  Inventions  for  death. 


Sincerely, 


Alice  Evans  Tsen 
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o 


lnttituHon«n  for  mikrobiologisk  g«n«tik 
Karolinska  Institutvt 
104  01  Stockholm  60  ^ Sweden 


Stockholm  1982-06-22 


Dr  William  Gartland  Jr 


Hereby  we  would  like  to  state  oui*  support  of  the  amendment 
"I-D-7.  The  construction  of  biological  weapons  by  molecular  cloning" 
to  the  NIH  guidlines. 


Anna  Vestoo 


Elisebeth  Ljungquist 


COLUMBIA  COLLEGE  Columbia  University  in  the  City  of  New  York  | New  York,  N.  Y.  10027 


Dr.  William  Gartland,  Jr. 

Director 

Office  of  Recombinant  DNA  Activities 
Building  31,  Room  4A52 
NATIONAL  INSTITUTES  OF  HEALTH 
Bethesda,  MD  20205 

Dear  Dr.  Gartland, 

I support  the  enclosed  amendment  to  the  NIH-RDNA  guidelines.  I 
believe  it  accurately  reflects  the  views  of  many  of  my  colleagues,  as 
well  as  my  own  personal  view.  I hope  this  amendment  is  given  all 
possible  consideration. 


OFFICE  OF  THE  DEAN 


HamlKon  Hall 


June  23,  1982 


Sincerely 


Robert  E.  Pollack,  PhD 

Professor  of  Biological  Sciences  and 

Dean-elect 


REP:  ms 


Enc 
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UNIVERSITY  OF  CALIFORNIA,  BERKELEY 

Cabk  OFCSVCSTWX  9I0-366-7H4 


•DUCXLXY  • OAVU  • mviNE  • LO«  ANCKLX*  • RIVKMIDE  • >AN  DIECO  ■ SAN  FKANCUCO 


DEPARTMENT  OF  MOLECULAR  BIOLOGY 
WENDELL  M STANLEY  HALL 
BERKELEY.  CALIFORNIA  94720 


June  23,  1982 


Dr.  William  Gartland,  jr. 

Directxar 

Office  of  Heoorobinant  CNA  Activities 
Building  31,  Rscm  4A52 
National  Institutes  of  Health 
Bethesda,  Maryland  20205 


Dear  Dr.  Gartland: 

I an  writing  to  support  the  proposed  amendnent  to  the  Fteoombinant  LNA 
Guidelines  prohibiting  the  oonstruction  of  biological  weapons  by  molecular 
cloning.  I believe  that  this  anendnent  will  be  an  important  force  in 
deterring  a chngerous  misuse  of  reccmbinant  CNA  technology. 


Sincerely, 


Harrison  Echols 

Professor  of  Molecular  Biology 


HE:td 
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UNIVERSITY  OF  CALIFORNIA,  SAN  DIEGO 


BERKELEY  • DAVIS  • IRVINE  • LOS  ANGELES  • RIVERSIDE  • SAN  DIEGO  • SAN  FRANCISCO 


PROGRAM  IN  SCIENCE,  TECHNOLOGY 
AND  PUBLIC  AFFAIRS 


Q-060 

LA  JOLLA,  CALIFORNIA  92093 


HERBERT  F.  YORK,  Director 
Professor  of  Physics 


June  23,  1982 


HANNES  ALFVEN 

Professor  of  Applied  Physics 
and  Information  Science 

G.  ANAGNOSTOPOULOS 

Assoc.  Professor  of  Philosophy 

JAMES  R.  ARNOLD 
Professor  of  Chemistry 


Dr.  William  Gartland,  Jr. 

Di  rector 

Office  of  Recombinant  DNA  Activities 
Building  31,  Room  4A52 
National  Institutes  of  Health 
Bethesda,  Maryland  20205 


JAMES  N.  BRUNE 

Professor  of  Geophysics 


Dear  Bill : 


CLIFFORD  GROBSTEIN 
Professor  of  Biological 
Science  and  Public  Policy 

SANFORD  A.  LAKOFF 

Professor  of  Political  Science 

STANFORD  S.  PENNER 

Professor  of  Engineering  Physics 

ROGER  R.  REVELLE 
Professor  of  Science  and 
Public  Policy 


I wish  to  record  my  strong  support  for  the  amendment 
to  the  NIH  guidelines  proposed  by  Richard  Goldstein 
and  Richard  Novick.  I agree  entirely  with  their 
statement  of  rationale  and  further  note  that  the 
matter  is  an  excellent  example  of  what  the  RAC 
can  now  usefully  do  to  address  important  issues 
excluded  from  the  Asilomar  agenda  and  post-Asilomar 
policy  making. 


With  very  best  regards, 



Clif'^rd  Grobstein 


CG:aw 


Dr.  William  Gartland,  Jr. 

Director 

Office  of  Recombinant  DNA  Activities 
National  Institutes  of  Health 
Building  31,  Room  4A52 
Bethesda,  MD  20205 


Dr.  Gartland: 

I understand  that  Professor  Richard  Goldstein  and  Dr.  Richard  Novick 
have  co-authored  an  amendment  to  section  ID  of  the  NIH  guidelines,  which 
would  prohibit  the  use  of  molecular  cloning  for  the  development  of 
biological  warfare. 

I am  writing  in  support  of  this  important  amendment.  I am  sure  that 
the  majority  of  Americans,  given  the  opportunity  to  understand  recombinant 
DNA  activities,  would  support  stronger  NIH  guidelines  than  those  which 
now  exist,  and  would  certainly  support  the  proposed  amendment. 


June  23,  1982 


Thank  you 
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UNIVERSITY  OF  CALIFORNIA,  SAN  DIEGO 


BERKELEY  • DAVIS  • IRVINE  • LOS  ANGELES  • RIVERSIDE  • SAN  DIEGO  • SAN  FRANCISCO 


SANTA  BARBARA  • SANTA  CRUZ 


DEPARTMENT  OF  BIOLOGY,  B-022 


LA  JOLLA,  CALIFORNIA  92093 


June  23,  1982 


Wm  J.  Gartland,  Jr. 

Program  Administrator,  Genetics  Program 
National  Institute  of  General  Medical  Sciences 
National  Institutes  of  Health 
Bldg.  4B,  Room  922 
Bethesda,  Maryland  20014 

Dear  Bill, 

It  is  my  understanding  that  RAC  is  considering  at  its  June  28-29^ 
1983  meeting  the  adoption  of  an  amendment  to  the  NIH  guidelines  that 
prohibits  the  application  of  recombinant  DNA  techniques  to  the  develop- 
ment of  biological  weapons.  As  a former  member  of  RAC  and  an  active 
investigator  in  the  area  of  recombinant  DNA  research,  I fully  support 
this  amendment  and  urge  every  effort  on  your  part  to  give  this  amend- 
ment full  consideration  by  RAC  and  to  bring  to  the  attention  of  proper 
legislative  bodies  the  views  of  the  scientific  community  on  this  im- 
portant issue. 


Sincerely, 

0-VAA 

Donald  R.  Hel inski 


an 
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STATE  OF  CONNECTICUT 


DEPARTMENT  OF  HEALTH  SERVICES 

BUREAU  OF  HEALTH  PROMOTION  A DISEASE  PREVENTION 


June  23,  1982 


Dt.  William  Gartland,  Jr. 

Director 

Office  of  Recombinant  DNA  Activities 
Building  31,  Room  AA32 
National  Institutes  of  Health 
Bethesda,  Maryland  20205 

Dear  Dr.  Gartland: 

I would  like  to  Indicate  my  strong  support  for  amendment  I-D-7  to  the 
NTH  guidelines  for  recombinant  DNA.  I feel  that  the  use  of  recombinant  DNA 
experimentation  for  the  purpose  of  developing  organisms  which  could  be  used 
for  "biologic  warfare"  Is  unacceptable  both  because  of  public  health  and 
humanitarian  considerations.  Any  research  which  could  be  subsequently  used 
for  purposes  of  developing  such  weapons  should  be  prohibited. 

Thank  you  for  your  consideration  of  this  matter. 


Sincerely, 


Stephen  Havas,  M.D. 
Bureau  Chief 


e 


Phone:  566-5911 

79  Elm  Street  • Hartford,  Connecticut  06 US 
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UNIVERSITY  OF  CALIFORNIA,  BERKELEY 


BERKELEY  • DAVIS  • IRVINE  > LOS  ANGELES  • RIVERSIDE  • SAN  DIEGO  • SAN  FRANCISCO 


SANTA  BARBARA  • SANTA  CRUZ 


DEPARTMENT  OF  MICROBIOLOGY 
AND  IMMUNOLOGY 


BERKELEY,  CALIFORNIA  94720 


June  23,  1982 


Dr.  William  Gartland,  Jr. 

Director 

Office  of  Recombinant  DNA  Activities 
Building  31,  Room  4A52 
National  Institutes  of  Health 
Bethesda,  MA  20205 

Dear  Dr.  Gartland: 

I am  writing  to  urge  support  of  the  amendment  of  Drs.  Richard  Novick 
and  Richard  Goldstein  which  has  been  submitted  to  your  office.  I strongly 
feel  it  is  essential  that  the  use  of  molecular  cloning  for  the  development 
of  biological  weapons  be  explicitly  prohibited. 


Sincerely 


C 

Associare  rroressor 


CH:csl 
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Department  of  Molecular  Biology  and 
Microbiology 


TUFTS  UNIVERSITY 

School  of  Medicine 


June  2A,  1982 


Dr.  William  Gartland,  Jr.,  Director 
Office  of  Recombinant  DNA  Activities 
Building  31,  Room  4A52 
Natioival  Institutes  of  Health 
Bethesda,  Maryland  20205 

Dear  Dr.  Gartland: 

I write  in  support  of  the  Goldstein-Novick  proposal  to  restrict 
the  formation  of  biological  weapons  by  molecular  cloning.  I hope  the 
RAC  looks  favorably  on  the  proposal,  or  a stronger  version. 

Recorded  history  shows  us  that  nature  has  already  Invented 
poorly  host-adapted  pathogens  which  have  been  responsible  for  numerous 
violent  epidemics.  It  must,  therefore,  be  possible  for  man  to  re- 
create pathogens  with  similarly  catastrophic  potential  from  the  modern 
(less  virulent)  descendants.  It  behooves  us  to  restrain  any  desire  to 
embark  on  such  research. 

Sincerely  yours, 

D.  Michael  Gill,  Ph.D. 

DMG:ah  Professor 


136  Harrison  Avenue 
Boston,  Massachusetts  02111 
617  956-6750 
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The  Graduate  School 


June  2^,  1982 


Dr,  Wlllima  Gartland,  Jr. 

Director, 

Office  of  REcombinant  DNA  Activities 
Building  31»  Room 
National  Institutes  of  Health 
Bethesda,  MD  20205 

Dear-  Dr , Gartland  2 

I urge  the  REcombinant  DNA  Advisory  Committee  to  adopt  the 
ammendmend  proposed  by  Drs,  Novick  and  Goldstein  that  the  development 
of  biological  weapons  based  on  the  use  of  recombinant  DNA  technoiogy 
be  placed  on  the  prohibited  list. 

I believe  that  every  effort  must  be  made  in  every  quarter  to 
stress  that  reasonable  people  do  not  wish  to  see  the  proliferation 
of  these  weapons. 

Although  I am  currently  working  outside  the  field  of  science,  I 
spent  a considerable  portion  of  my  academic  life  as  a research  biochemist 
and  science  educator,  I am  aware  of  the  possible  consequences  of 
unprincipled  scientific  research, 

SlncCTely, 



Beorge  E.  Hein, 

Professor 


29  Everett  Street 


Cambridge,  MA  02238  (617)  868-9600 
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PHYSiaANS  FOR  SOCIAL  RESPONSIBILITY 


639  Massachusetts  Avenue,  Cambridge,  MA  02139,  (617)  491-2754 
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Dr.  William  Gartland,  Jr. 

Director 

Office  of  Recombinant  DNA  Activities 
Building  31,  Room  4A52 
National  Institutes  of  Health 
Bethesda,  MD  20205 

Oeau:  Dr.  Gartland: 

It  has  been  brought  to  my  notice  that  the  military  is 
considering  using  recombinant  DNA  technology  for  combative 
purposes.  I find  this  aibsolutely  repugnant  and  I think 
this  was  the  worry  of  all  the  scientists  who  were  concerned 
initially  about  DNA  recombination. 


CWy  M.  KaA.,  M.O 
OlMo  Sim,  UMMnMy 
MAmI  tmr  UMm.  M.O 

ya,  UMMnMy  Scfcool 


I therefore  recomnend  that  the  proposed  amendment  to  the 
NIH  guidelines  Section  I-D  should  be  included.  I enclose 
the  amendment  as  follows. 


Mmi^  a.  Umia.  M.O. 

UmmUtt  M Nonii  CjtMIm 


r — tfc  L M^m.  M.O 

UMIcil  Cmt 


Yours  sincerely, 

a.t->  ^ 

Helen  Caldicott,  M.B.,  B.S. 
President 


Kvy  W.  M.O. 

P.  ikterSL  M.D. 
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PROPOSED  AMENDMENT  TO  THE  NIH  GUIDELINES 


Section  I-D  shall  be  ameiided  as  follows: 

"I-D-7.  The  construction  of  biological  weapons  by  molecular  cloning." 

The  rationale  for  this  proposal  is  as  follows: 

The  experience  of  many  scientists  throughout  the  world  during  the  past 
seven  or  eight  years  has  demonstrated  that  the  original  fears  of  catastrophic 
laboratory  accidents  involving  novel  microorganisms  constructed  by  molecular 
cloning  were  largely  unfounded. 

Nevertheless,  there  remain  grounds  for  concern  in  a few  specific  areas  - 
three  of  which  are  correctly  reflected  in  the  currently  operative  version  of 
the  NIH  guidelines.  These  three  are:  the  transfer  of  clinically  important 

antibiotic  resistance  to  new  species;  the  cloning  of  toxin  determinants;  and 
the  deliberate  release  of  recombinant  organisms  into  the  environment.  A 
fourth  area  - one  that  is  perhaps  of  greatest  concern  - has  never  been 
directly  addressed  by  the  RAC.  This  is  the  use  of  recombinant  DNA  technology 
for  the  development  of  new  weapons  of  biological  warfare. 

The  potential  of  molecular  cloning  in  this  area  has  been  apparent  from 
the  start;  indeed  it  was  an  important  consideration  in  the  minds  of  many  of 
the  scientists  at  the  Asllomar  Conference  who  were  involved  in  the  initial 
framing  of  the  guidelines. 

However,  it  was  omitted  from  the  guidelines,  presumably  because  of  the 
1972  treaty  prohibiting  the  "development,  production  and  stockpiling"  of 
biological  weapons.  This  treaty  seemed  to  provide  at  least  some  assurance  of 
security;  however,  the  "development"  prohibition  is  generally  interpreted  in 
military  circles  as  applying  only  to  the  assembly  of  delivery  vehicles. 
Laboratory  research  involving  the  construction  of  the  organisms  and  the 
development  of  biological  weapons  for  "defensive"  (e.g.,  deterrent)  purposes 
would  be  excluded.  It  is  noted  that  the  treaty  was  adopted  before  the  advent 
of  molecular  cloning  and  that  subsequently  much  of  the  U.S.  military  apparatus 
for  biological  warfare  research  and  development  was  publicly  dismantled.  Most 
recently,  however,  the  obvious  potential  of  molecular  cloning  has  led  to  a 
substantial  renewal  of  military  interest. 

It  is  our  position  that  the  use  of  molecular  cloning  for  the  deliberate 
construction  of  biological  weapons  is,  per  se,  the  most  serious  biohazard 
imaginable  for  this  technology  and  that  it  constitutes  an  egregious  misuse  of 
scientific  knowledge. 
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Proposed  Amendment  to  the  NIH  Guidelines  - continued 


Page  2 


On  the  basis  of  these  several  considerations,  tt  Is  proposed  that  the  RAC 
adopt  the  above  amendment  explicitly  prohibiting  any  use  of  molecular  cloning 
for  the  development  of  biological  weapons. 

Against  this  proposal,  it  may  seem  that  the  extant  regulations  applying 
to  the  cloning  of  toxins,  the  transfer  of  resistance,  and  the  dissemination  of 
recombinant  organisms  thoroughly  cover  the  possible  use  of  cloning  In 
biological  warfare.  In  fact,  the  coverage  under  these  provisions  Is  grossly 
inadequate.  On  the  one  hand.  It  does  not  apply  to  agents  of  disease  other 
than  toxins;  viruses,  for  example,  have  always  been  considered  very  attractive 
as  biological  weapons  and  their  a priori  attractiveness  Is  enhanced 
substantially  by  the  potential  of  molecular  cloning.  On  the  other  hand,  since 
the  only  militarily  credible  use  of  biological  weapons  Involves  surreptitious 
dissemination,  the  RAC  prohibition  against  dissemination  will  certainly  not 
Inhibit  the  military  forces  of  any  country. 

Admittedly,  the  adoption  by  the  RAC  of  the  proposed  amendment  will  not 
directly  Interdict  any  military  Initiatives.  It  is  nevertheless  appropriate 
as  an  explicit  public  statement  that  could  have  several  Important  effects. 

It  will  provide  automatic  public  support  for  a refusal  of  the  scientific 
community  to  participate  in  the  development  of  biological  weapons;  It  may 
convince  governments  that  the  1972  prohibition  should  be  construed  as  applying 
to  laboratory  research  as  well  as  to  the  means  of  delivery;  and  It  may 
encourage  individual  governments  and  international  bodies  such  as  the  UN, 

NATO,  SEATO,  Warsaw  Pact  signatories,  the  OAS,  etc.,  to  reaffirm  these 
International  prohibitions  legislatively  or  by  treaty. 
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Yale  University 


DEPARTMENT  OF  BIOLOGY 


Kline  Biology  Tower 
P.O.  Box  6666 

New  Haven,  Connecticut  065ii 


August  11,  1982 


Dr.  William  Gartland 
Executive  Secretary 

National  Recombinant  DNA  Advisory  Committee 
NIH,  Room  4A52,  Bldg.  31 
Bethesda,  Maryland  20205 

Dear  Dr.  Gartland: 

I write  you  to  register  my  opposition  to  the  proposal  that 
molecular  cloning  techniques  be  used  In  the  development  of 
biological  weaponry.  To  me  this  constitutes  an  unwarranted  and 
dangerous  extension  of  the  new  biotechnology,  which  can  only  lead 
to  a decreased  security  for  the  United  States.  I hope  American 
scientists  will  see  .this  point  clearly  and  oppose  all  such  trend. 


Sln,cerely 


Arthur  W.  Galston 
Professor  of  Biology 


AWG: af 
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